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FREE WHEELING 
FOR 
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The 


ized lubricant of exactly the right viscosity. Too 


's one set of gears that demands a special- 
heavy—and the locking elements slip. Too light 
—disastrous wear occurs! Each car and each 
temperature range requires its special type of 
transmission oil. Texaco Certified Lubrication 
gives you the effective lubricant for every part. 

Take Texaco Marfak Grease, for instance. 
There is nothing like it for many types of shackle 
and for high-pressure chassis parts. It protects 


the bearings long after other grease lubricants 


with 


have completely broken down. See for yourself. 


No part is ever overlooked at Texaco Certified 


Stations anywhere. 


THE TEXAS COMPANY + Texaco Petrolem Products 
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SERVICE 


SEE FOR YOURSELF WARFAK NO PART OVERLOOKED 


YOU CANT 
FOOL A MOTOR 
ABOUT GASOLINE 


You ‘TAKE the best car made and pour in cheap gasoline 
and what have you got? A half-hearted car, nine chances out 
of ten. No motor can be any better than the gasoline you 
feed it. That's why Ethyl makes any engine run better. 

“T know what I’m talking about. A car doesn’t know 
es Tt just takes 
t and hands you back that 


what you pay for gasoline and doesn’t ea 


whatever kind of power you giv 


same kind of performance, 

“My advice is, take care of your car—use good oil—and 
Ethyl Gasoline! The Ethyl ‘you all the pleasure and 
performance your car's got in it and save a lot of motor 
trouble and unnecessary repair bills.” Remember: The world's 


highest quality motor fuel is the cheapest gasoline you can buy in 
the long run. Ethyl Gasoline Corporation, New York City. 


NEXT TIME STOP AT THE ETHYL PUM 
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TELEPHONE LINES . . . putting 
her in instant two-way commu- 


nication with a larger world— 
broadening her interests and ex- 
tending her influence—render- 
ing more simple the important 
business of managing a house- 
hold. No item of home equip- 
ment contributes more to the 
security, the happiness and the 
efficiency of millions of women 
than the telephone. 

‘The velephone has helped to 
make the nationaneighborhood 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY ® 
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and keep you close to people and 
places. Quickly, and ar small 
cost, you can talk with almost 


one, anywhere ...in the 
next block, the next county, a 
distant state, or on a ship at sea. 

There are times when being 
“in touch” is vital, urgent . . 
a sound in the night, a whiff of 
smoke, a sudden illness. There 
are times when the mere con- 
venience of the telephone gives 
ie an important place among 
life's necessities . . . 10 shop 


from your home, to chat with 
a friend, to handle, quickly and 
efficiently, the varied duties of 
a busy household. And there 
are times—many times daily— 
when the telephone is the indis- 
pensable right arm of business. 

To make this possible, the 
Bell System provides millions 
of miles of wire and the ser- 
vices of an army of crained em- 
ployees. They stand ready to 
answer your call; they offer 
you the service of a friend. 
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HOW TO GET STARTED IN 
| THE HOBBY OF SHIP 
| MODEL MAKING 


| BUILDING ship models isa hobby that 
costs very little, Few tools are re- 

‘quired, the materials are inexpensive, and 
in the end you have something really 
orth while to show for the many hours 
ff pleasant. work you have put in. Thou- 
sands of Porvtar Sctexce  MoxtHLy 
readers have found this true in spite of 
the fact that they had no previous know!- 
edge of ships or of model making when 
they started to construct their first model 
from our plans 

Now, however, we have made it still 
easier io begin this hobby by providing 
construction Kits of carefully’ selected 
materials. You no longer have to do a 
Tot of “shopping around to get what you 
want 

“Two kits are especially. recommended 
for beginners. One contains all the raw 
materials (except glue and. paints) for 
building the beautiful model of the Eliza- 
bethan galleon Re 
pages 66 and 83 of this issue 
Ke further described on page 7 
turesque as this model is, the construc- 
tion is not difficult. Do not be deceived 
by the costly and elaborate appearance of 
the fied adel ai appear i the 
photographs ‘mentioned EA 
age “McCann, who. designed 
‘original historic sources, kept in mind the 


SIMONIZ 


Saves Time 
nd Money 


| needs of the beginner at every stage of 
| the construction, and he used all the re- | 
| sources 


f his ‘many years’ experience 
to simplify the various details, including 
the rigging. to such a degree that the is 
experienced model maker would find the 
work relatively easy. Each kit is accom- 
panied by four_blueprints showing all 
parts full site. These alone would cast 
$1 if purchased separately 

‘The second kit that has been designed 
chiefly for beginners contains the sawe 
‘out bull and materials (except paints) for 
12 in. long miniature model of the new 
American liner Manhattan. Tt is. illus 
trated on page 78. Because it is so very 
small and simple, the model can be made 
fon the kitchen ‘table—or inthe living 
room, for that matter—with a pocket- 
knife. a safety razor blade, a pair of 
small-nosed pliers, a file, and, if avai 
able, a fret saw or jeweler’s saw. 


Just a Dry CLoTH 


keeps 2 SIMONIZED 
Car Clean and Bright 


Simoniz your car—and you'll admit 
there couldn't be an easier or more 
economical way to keep it beautiful. 

If your car is dulled and discolored, 
just use the wonderful Simoniz 
Kleener. In no time at all and wis 
out hard rubbing it makes the fini 
sparkle like new again. Then, to keep 
your car beautiful, apply Simoniz. It 
Protects the finish in all weather, 
‘makes it last longer, and keeps the 
colors from fading, 

And after you Simoniz your car, 
dust and dirt wipe off easily with a 
dry cloth. That's all there is to keep- 
ing it clean! 


Popular Science Homecraft Guild, 
381 Fourth Ave, New York, N. Y. 


Buy Simoniz and 


SimonizKleener 
thie Tencloe $1.00 


Xame 


ccessory dealer, 
hardware store 


Mires, 


Note: The Recent biti 5 ceate 
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He Gets a Real Kick Out 
of His Photomicrogeaphy 


Your article on making photomicrographs 
feuided me in taking several such pictures in 
may cellar laboratory. Simple Cramer 4 by 
Svinch contrast plates were used, giving a one 
half second exposure 

with the microseape 
condenser in place. 
enlargement, when fig 
tured for eve observa- 
ton, was 160 times lin- 
‘oar The differentiation 
‘on the finished picture 
between haematoxylin 
and cusin was perfect, 
the red cosin. show! 
naturally, as black. ‘Th 
nineteen pictures Thave 
made serve 10 iMlustrate a paper on general 
histology prepared by a medical student. The 
Hides T used: were made by a laboratory: 
sistant for rough general work and are 0 poor 
that in, many eases it was impossible to eet a 
sharp image all over the field. Such prints, 
however, can be divided and a sharp section 
selected, Thave found much of interes in your 
recent ksues.—J. B, M., Cincinnati, Ohio, 


Glue Maker Has Some 
Real Inside Information 


Is axswanixo C. G. A., Corinne, Utab. I 
smake the following, sigeetion, about shi. 
‘The increase in volume depends uj 

init of te Els: Goud Hoe should ube 
its weight; bad glue will dissolve or become 
like jelly and cannot be removed whole from 
the water in sehich it is soaked. Glue shoul 
be soaked in one pound of water to each ounce 
‘of glue. Soak the glue from twelve to sixteen, 
hours and then remove it to the pot without 
the addition of more water. Cook the glue 
about three hours at a temperature of ninety 
Aegrees F. Be careful that this temperature fe 
rot exceeded, Tf cooked too long it will turn 
brown and become brittle. To test glue for 
its quality, place five ounces of sheet glue in 
five pound of water for twelve hours. If the 
ile is dissolved in this time itis no good. It 
it it coherent and weighs. ten ounces, it is 
food —A, R. C,, Victoria, B.C, 


He Learned About English 
From the Talking Pictures 


Four years ago when T came to Americs 
from Germany, T knew practically no English, 
Inia of gins tonight school, went tothe 
talkies Fer tour 

sv T went every 

day, making out the 
fense of what was 
Said from the action 
ff the play. It taught 
me more English, as 
itis actually used in 
everyday conversa 
tion, than 2 year of 
fchooling would 
fave done. Tf any 
fone wants to learn 
English as she is spoke ina short time, let him 
oto the talkies A. HL, New York City. N.Y 


Nifty Little Experiment 
With a Rusty Old Nail 


I avswer to S. B. M5 letter in a recent 
issue, I suggest that he try the following ex- 
periment: Place a nail in test tube of boiled 
Water. Place another in a test tube of water 
as it comes from the faucet, After a time this 
Second nail will rust while the first will not 
‘This rusting, or oxidation, is duc to the axysen 
of the a that is doled i the watey and 
‘otto the oxyzen of the water in the combined 

state, The water acts ooly in the capacity of 
a catalytic azent "f., Dayton, Ohio. 


Coldwater Reader Seeks 
Information on Freezing 


Ix A recent issue of Porctan Seresce 
Mosrurty, there was printed a picture of frost 
feathers frozen to a post on top of some moun- 
tal "Alo it eas sad that an expedition as 
‘ettine out to study’ this phenomenon, Frost 
feathers, I believe, are caused by the freezing 
‘of the slicht amount of precipitation that takes 
place directly behind the post, due to moisture 
{aden air experiencing 

sudden drop in tem- AW HECK’ THE 
perature. ‘The sudden WATER was 

flrop in temperature is FROZEN 

‘aused by the partial 

Vacuum “created die 

rectly behind the post, 

‘This slight vacuum is 

caused by. the high- 
velocity wind blowing 
past an object that fs 
bot streamlined. Tl a 
perfectly streamlined 
post were erected and kept im line with the 
‘wind, no vacuum would be created behind it 
and ho drop in temperature would occur to 
‘cause precipitation. Hence, no frost feathers 
‘would form, Tam cuessing, but the tem- 


erature ‘of these winds on’ this mountain 
rust be just about perfect for this to hap- 
pen. 1 would guew thirty-two destecs OF 
wwe but close to thirty-two, unless the freez~ 
ing point of water varies as does the boiling 
point due to water being under diferent pres- 
Sures. If that is the case the temperature 
‘would be a little higher. That makes a 
Food question for “Our Readers Say.” Docs 
Water freeze at thirty-two desrecs regardless 
Of whether it is subject to a vacuum or a pres 
Sure? ‘The boiling point varies. Why should 
the freezing point ?—C. PS, Coldwater, 


Maybe This Reader Has 
Made a Discovery 


For four years T've been reading Porctax 
Scusce Méxaty without cheep. Now, 
that Pm 0 . 
Tm here with a big laush, having read Bic 
‘Ship Adds No Weight to Bottom of Canal 
Lock. T dispute this statement, inasmuch as 
nothing was said of the ship forcing its weight 
In water over the sides of the canal, In other 
wards, if the displaced water still remains in 
the canal, the presence of the big ship cer~ 
tainly does add weisht to the eanal lock bot 


tom. How about traders? Is my gray 
ter centered or off? AL any rate, Mi 
ep up the pood work, (No irotyiniened 
And when convenient, give me the latest in 
pevehology.—J. L, V,, Buckingham, Ia, 


Shoot the Chutes for Life 
From a Burning Building 


1 xomcen an ite inthe paper the other dy 
wtich Told of Tuan tes Veag saved 
Tokio ‘ire by: camas 
chutes which were 
— 

thrown from upper CW 
story windows and ey) 
foes which comer 
Sid fo atety. Here 
Sn den that ugh tobe 
Sppted to "Amer 
‘Rprcrapern_ Fre id 
force reach ont 6 
Wish and peri can 
fap into a eet ony 
Irom the lower sores 
1 Why a ave a 

Sa skyscraper eauipped. wil 
ran Choos Shieh ts os emerseary can be 
thr fey ser te ed 
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tapped ithe baring srry oul 
ine the cameat stripe to te other ulldigs 
Sn eeape=nAs Re Newark, Ns 


Your Fecris Wheel Bug 
Must Be Getting Dizzy 


Is axswen to J. W., Brinkley, Ark, let me 
armed ten tease 
ihre" on cuca 
oo She eee es 
ate ea ery 
pistes Secce cere ot 
fae cts oaeeaace 
aa htarat mca asa 

St cd ace ah 
Rear eS aha 


But Who Can Tell Us 
Where Niagara Started? 


Hane fs one for the wise boys: What fools 
we are to swallow everything that comes 
along. For instance, if the earth were as old 
4s some of oUr wise men claim, there would 
‘bow be no Niagara Falls, Long ago, it would 
hhave eaten its way back to Lake Evie. It is 

ting at more than a foot a'year, but 


retreat, ina million 
years, over 180 miles, 
And where would it be 
then? Here's anoth 
The south polar con- 
tinent, in. so Tone a 
time, would have be- 
come top-heavy with 
fice and. its weight 
‘would turn the earth 
spade down. Ao, 
the earth 

forputon Siete planets, If eveoton 
is active on them why has it not gone so far 


‘YEAH! How OLD 19 
NIAGARA 


POPULAR SCIENCE MONTHLY. 


there that more advanced forms of ie mit 
hhave been carried to our earth?—J. W. C., 
David City, Nebr 


Earthquake as War Weapon 
Isa Brand-New Idea 


Anz. we oveiloaking # posible war terror 
of the future? Tn thinking of synthetic 
farthuakes that mizht be exployed fo wreck 
‘whole cites, Suppose 

2 thousand. tons of 
High “explosive "were 
pleted as'a mine and 
Kouched off That's 
fot at all inconcelv= 
able} a quarey blast 
fone fifth as large was 
Set off in Michigan 
Year ago. Tt farted 
Selsmographs in 
Ueiy “sat Now 
Suppose a way could 
bbe found to focus the earthquake waves to- 
Ward a definite objective, mstead of allowing 
them fo spread indiscriminately in all dice 
tions; say, by the we of a eep-sunk con 
frete relectoFof parabolic shape, or some 
ther “mechanically simple "device. What 
‘would happen to a city at which the earth 
‘quake wave was aimed? T think the recent 
Shrthquake catastrophe in Cali 

‘sa good idea of the answer—P. C. 


Will Anything Dissolve 
Hot Water Sediment? 


Covtn one of your wise readers kindly tell 
me what ‘can be used to dissolve the sedi 
rent left after hard water has been boiled? 
Or is there anything’ that will disolve it? 
think you have a wonderful magazine and 
as far ks improversents are “concerned I 
think there is. practically othing you can 
do to Improve it.—L., D. J., Rivermines, Mo. 


Raising Tropical Fish 
Described in June Issue 


Vac neteesreo fo aquariums, as are sev 
eral of tay friends, and we have formed an 
‘awociation jin this'city and would be more 
than ‘grateful if 8 ‘comer. of the magazine 
could ‘be devoted to the building of aqaa- 
sms, tropical toy fis, their habits, feeding, 
tte. I know that America is a Ukely place 
to get information on this subject as it seetns 
a popular hobby over. there. However 1 
leave it to the popularity, of Our Rewders 
Say columns to decide whether or no we 
fare to have a comer in the magazine for this 
Interesting hobby. We have to pay two shi 
lings a copy, for our Porviax Sciexce 
Movritty and would pay: three times, that 
amount —F, W, G., Pretoria, South Africa, 


Not a Pipe Dream But 
Thece's Smoke in It 


‘Taz. fact that smokes rise is something 
aout mil eat Core, you can shove 
tht tok wa po down intend 0 tp Pooe 
will admit you wae 
ave dane something 2 
remarkable. Al you 
feel to accom 
this is the fellophane 
terapping that tomes > 
Nround 2 gtr Take > 
ints tle tube, bold 
It “upright, and set 
othe top oft 
AS a restle, you will 
ire the smoke going 
‘iow the tube intend 
ff vag. As the flame burne downward more 
Smoke wil form and un below the Same. 
Why is this? Ky, Cievelandy Ohi. 
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This Fresh-Watec Diver 
Made His Own Helmet 


saw ina recent issue that you wanted 
‘a letter from someone who bad used a shal- 
low-sater diving heme! T made sich be 
met two years ago and am still using 
Ive omc Black’ Warsor River al hove 
raised motorboats and other valuable things 
ftom the water at a depth of thirty-five feet. 
In the current of the Fiver, we deop an sn 
chor and hold to the zope. If the rope is 
turned loose, the diver is washed away from 
his helmet. The only disadvantage in diving 
is the inability to take much health-giving ex- 
ere H. C,, Tuscaloosa, Ala. 


What! More Aviation? 


Way not have more aviation? After all, 
fsa't aviation a science? It is the mast prom. 
‘sing industry there is. Lets hear more about 
femous mea ike Hak, Bsrd Doolte,aad 
Stainforth-—-W. Ry Searsdh 


Is this Merely a Slam at 
‘The Heroic Babe Ruth? 


Recestty a thousand people answered 
<qestionnaire on the worth of prominent men. 
ironing t0 140 of them, Babe Ruth is the 
only mam in the world worth an 80.000-2 
{year salary. Only the President of the Unived 
States, said 185, should get, that amount 
and S12, more than half, declared that no- 
irdy was ‘worth that 
miuch "money. What 
about the scientists? 
‘obody mentioned 
them. How much a year 
was Edison ‘worth to 
the world? Or Mar 
oni, of Lister, or Bell 
or Pasteur?" Nobody 
knows. My guess is that 
if they bad been paid 
8 million dollars & year 
during) the time they 
Were giving us the electric light, the tele- 
phone, the radio, antiseptics, and antitoxins, 
they” would not have tecvived a penny too 
much!—J. D.T., Baltimore, Md. 


Here's a Gigantic “It” 


Covn some physicist please answer me 
this one? If it were possible (0 make a con: 
talner of some substance that would neither 
expand nor break, and ll it with water, 
‘could the water be frozen?—M. S,, Neoga, Il 


What Next? This Man Wants Us 
To Start An Art School 


Heat's a humble wish of my own which 
you may disresard without offending me 
Nery much. T should like to see an article 
Gealing with the fundamental elements of 
Derspective drawing. Or doesa't it come under 
the head of science? T should Hike to learn 
to make freehand drawings of buildings, 
te, without zoing into an elaborate sys- 
{em of projections and traces. The simpler 
the method, the better it would suit me— 
G. ACK, Ironwood, Mich. 


We Have Printed “A, B,C” 
Articles on Both Subjects 


T sosee with J. A. McA, of Covington, 
Va. I like the radio stuff, but no magazine 
fF textbook handies the subject in. simple 
‘Bowe terme for some of ws dumbbele to 
sabe. When they try, they quit the, sim- 
plicty part right at the wrong time. A few 
‘hort sentences in each issue, rusning in sez~ 
ial form, and starting out with the A, B,C 
Of the principles would make your mazazine 
2 lifesaver for a lot of us, A similar series 


‘oa photography, starting from the simplest 
things about it’ and continued for a. good 
long time, giving plenty of examples, would 
be of still’ more help to a good many of us. 
A. LS, Helper, Utah. 


Hind-Leg-Fiest Mosquitos 
Prove Unwelcome Guests 


Waar America really needs right now 
window screen through which mosquitos 
Cannot craw! as they do through the screens 
now in use. T have 


seen a dozen or more aRY AND. 
ff the pests geting in | STOP ME 
during, the night, in \ 

spite of a sisteen-inch 

mesh. Reliable ines: 


tors have told me 
that the blood-thirtsy 
creatures crawl in 
‘with the hind love 
first. While some one 
fs devising a satis 
tory sereea, be might 
at, the sane time compound a putty 


with 
whieh to mend chipped enamel dishes, Tt 


should be able to. withstand beat and cold, 
Tf it is made white, it, must remain so— 
S. Gy Lincoln Park, Mich, 


Knockers Have Their Place 
In the Scheme of Things 


Dox'r pay any heed to, these so-called 
knockers who Write in to Oue Readers Say 
column. They ‘don't know when they are 
well off, I find every article of interest to 
ye, and those who do not like this or that, 
‘must Indeed be very narrow-minded, oF else 
site to learn is so very limided that 
they do not understand that which they do 
rot like, My only objection is that there 
{is not enough of anything. 1 would, suggest, 
if asked, that you double the thickness of 
the magazine, with similar facts of interest 
and, If necessary, double the price. T for one 
wot be more than glad to pay the difer- 
nce as thete He not enoush to last between 
issues—K. D. R., Elicabeth, N. J. 


His Scientific Interest 
Invades Electric Chaie 


‘Traxe is one thing I should like to ask 
‘of you: Will you please publish an article, 
Pictures, about the fat-famed electric 
hair, I'm sure if more eritinals knew ex- 
actly’ how. it works, they would be a little 
‘more timid about ‘killing folks. On these 
rounds, the authorities ought to, be. very 
{grateful to vou. 1 am sure many other read 
fers will hack me up in wanting to. see pic- 
ttures,of these chairs, but not from the mur- 
deter’ point of view —J. G. C, Toronto, Can, 


Water Freezes, Ice Floats, 
And They Weigh the Same 


Herr is a erazy problem that’s been both- 
ering me for a long time and I'm turning to 
‘our readers for an answer. We all know 
iat ice oats im wat- 
er with some of its 
Surface exposed. Vet, 
if we pour a pound of 
water inte a pail and 
Het renee a 

pound “of ice 
But hers the eateh: 
if a pound of water 
freee, to form. a 
pound of ice, how 
does it happen that 
ice Aoats in water? 
Something is Booey with my reasoning ot 
else the laws of piysics are wrong—and Dm 
8 great believer in the everlasting laws of ma 
ture—L. W. B, Kingston, Wis, 


Irs often said that po 


But the au 


terested in car deta 


bite is 


that you 
to doall yo 
hate, to be sure that your car will 
2 good buy for you. To 
bookler—"W'h. 
‘Vv 


1 the fact 


read # you 


mean —Bal 


Here is a booklet 


you ought to 


Perhaps the sincerest wish of a man is that his new car 
will be durable and dependable. He hopes that the theill 
he got when he bought it will turn into lasting satis- 
faction. Which is simply another way of saying that 
he hopes it will be economical. 

In the past, he feels, he has sometimes been lucky — 
sometimes walucky. 

‘What can he do to be sure, in advance, that his car 
will stay new long enough to be a good buy for him? 
He knows he can get out of the car only what has 
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THE ECONOMY 


read (it is free) 


been built into it. So he wants to know what is in it— 
what his expectations may be. 


to say that because 
Pontiac is the car of Balanced Design it gives the 
owner Balanced Value? The latter is really the neces- 
sary result of the former. 

‘What this means and what it does for the owner are 
explained in the booklet—“What do you mean—Bal- 
anced Value.” It is worth reading, we believe, becauseit 
will make you a better car buyer—a better judge of value, 


A GENERAL 


MOTORS VALUE 


Pontiac, Room 15-266, General Motors Bldg., Detroit, Mich. 
Plea: 


NAME__ 


ADDRESS = 


ary 


How to Get the Booklet 


Ask any Pontiac dealer and he will gladly 
give you a copy. Or, if you prefer, use 
the coupon, or send a postcard, and we 
‘will mail you a copy. The book is Free. 


jend me a free copy of “What do you meaw—Balanced Value.” 
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WORLD’S FIRST 


Steam-Driven Airplane 


Successful Flights with 
Long-Sought Craft Crown 
Many Similar Attempts by 
Early Aviation Engineers 


VER the Oakland, Calif,, Airport, a few days ago, 

a silent plane slanted across the sky trailing 3 

thin ribbon of white vapor. Spectators heard the 

pilot shout a greeting from the air. They saw him 

flash past, skimming the ground at a hundred miles an 
hour. They watched him bank into a turn, slide to a land: 
ing, and, with the propeller spinning backward, roll to a 
stop in less than a bundred feet. They had seen, for the 
first time in history, a man ily on wings powered by steam! 
Two brothers, George and William Besler, the former 
‘a geologist thirty-one years old, and the latter 2 mechanical 
‘engineer, two years younger, have achieved the dream of 


Maxim, Langley, and other pioneers of 
flight. Through their work, the steam-driv- 
en. airplane, long talked about, long 
planned, has become a reality. 

This “spectacular development in the 
field of aeronautics is the result of three 
years of secret experiment. The inventors 
began their work in 1930, ina machine 
shop at Emeryville, Calif, A few weeks 
ago, they brought the product of their re- 
searches, a 180-pound engine developing 
150 horsepower, to the Oakland Airport 
and installed it at the nose of a conven- 
tional Travel Air biplane. 

This blue machine, with William Bester 
at the controls, sped down the runway 
and climbed into the air without sound 

EOS? = 7 ‘except the low whine of the propeller and 
Sheine tor ples saa Ua which paiion of specal baler ts seen the hum of wind through the wires, Swing- 


9 


ing back over the field at 200 feet, th Th 
and heard the meen 
tion in the craft, the twe 0 T interview 


taking off, landing, circling al 
tutes at a time, The e 
was gone; 1 


wheels touched 


signed. aad Bull 


brakes are 
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saults in a ground crash, Coming in at fifty miles an hour, the 
Beslers told me, the new steam plane can sit down and come 
to.a stop in a field hardly a hundred feet square 

‘The engine is a two-cylinder, compound, double-acting, V= 
type power plant, Its high-pressure cylinder has a three-inch 
bore and a three-inch stroke; its low-pressure cylinder has five 
and a quarter-inch bore and a three-inch stroke 

‘Just behind the engine, the inventors showes! me 
shaped metal boiler which, with its super-effcient burner, ex- 
plains why they have succeeded where others have failed in 
Attempting to drive planes with a steam engine 

Using vaporized fuel oil, the patented burner releases as 
‘much as 3,000,000 British thermal units per cubic foot of fre 
box space. This, they told me, is far in excess of anything 
hitherto attained. An electric blower drives this tremendous heat 
down among the flat spirals of a single $00-foot pipe coiled 
within the boiler. Three-eighths of an inch thick, inside measure 
ment, at the bottom, the pipe gradually increases in size until 
it has an inside diameter of five-eighths of an inch at the top. 
‘The water supply to the coiled pipe is thennostatically. con 
trolled to keep the temperature constant regardless of pressure 


UNDER the fuselage nose is the condenser which looks 
like an ordinary radiator for a water-cooled motor and 
which is said to recover more than ninety percent of the water 
from the used steam. By using a steam-feed water-purp, th 
inventors employ the exhaust vapor to presheat the Iced al 
entering the boiler and thus decrease the time required 
build up pressure within the coils, 

‘The operation of the power plant, once 
it is started, fe practieally automatic. At 
the start of.a flight, William Besler climbs 
into the cockpit and flips over a small 
switch, Instantly the electric blower goes 
into action, driving air mixed with oil 
spray through the burner. Here, an elec- 
tric spark ignites the mixture and sends 
4 blowtorch of flame. roaring downward 
‘around the coils of pipe, A few minutes 
Tater, steam pressure is high enough for 
the take-off, All the pilot has to do, from 
then on, is to operate the throttle and re- 
verse lever, 

At 800 degrees F., the steam pressure 
built up, within the’ coils reaches. 1,500 
pounds. With a 1,200-pound pressure, the 
engine will deliver 150 horsepower, whiel- 
ing the propeller at 1,625 revolutions a 
minute, Tests have shown that ten gal- 
lons of water is suficient for a flight of 
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Here is William Bester preparing 


400 miles. By increasing the size 
ciency of the condenser, the experis 
told me, they believe they can make this 
amount of water last indefinitely 

As news of their sensational flights 
flashed to all paris of the country, eager 
{interest was aroused among aeronautical 
authorities. The prospect of steam plates 
‘on the skyway's opens up fascinating pose 


sibilities 
Burning fuel oil so non-explosive that 
it merely smolders if struck by the flame 
of a blowtorch, the new power plant elim= 
inates the menace of fire. In addition, the Beslers told me, 
nough fuel oil for a hundred-mile trip can be bought for 
forty cents. 
Because, above a thousand feet, steam-driven planes would 
bbe as silent as soaring birds, they ‘would have particular value 
ary work. Noiseless war planes have long been sought. 
But muflling gasoline engines reduces their power to such an 
extent that the impractical. The new power plant, silent, 
bby nature, would permit long-distance raids above the ‘clouds 
by ghost ships giving off no telltale drone of motors to warn 
the enemy or to aid in directing anti-aircraft fire. 


MOE spectacular of all are the posites of steam on 
te airways of the stratosphere; In the thin atmosphere 
of this region, ten miles or more above the surface of the 
‘earth, experts agree, the highspeed transport ships of the fu- 
ture ‘will fly. Here ‘there are mo clouds, no storms, and the 
steady trade winds of the upper blue will increase the speed 
of long distance passenger, mail, and freight machines. 
Already, here and abroad, stratosphere ships, with pressure 
cabins and variable-pitch propellers, have been designed and 
are under construction. Test hops have been made in such high- 
flying experimental craft in France and Germany. The chief 
stumbling block at present is the gasoline motor. It steadily 
loses power as it ascends. Climb to 20,000 feet and a motor that 
delivers 150 horsepower at sea level will retain only half its 
ppower. Spiral on up to 30,000 feet and your engine will have 
but three-tenths of its sea-level horespower. And you are then 
only half way to the stratosphere! (Continned on page 92) 
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BOY RIDES TOY SEAPLANE 


‘thing but fly, a model sea- 
quatic sport for the young 
craftsman, who made the 
is own workshop. The craft 


skims across the water on its pontoons at a 
speed of about twelve miles an hour. under 
the power of a midget gasoline motor and 
fan air propeller. When it is ready to be 


machine in 


FIFTH WHEEL MAKES TIRE TESTS SAFE 


Sexxixc a blowout 
proof racing tire, a 
manufacturer recently 
staged high-speed road 
trials on the Indianap- 
olis Speedway. Sam- 
ples of tires to be 
tested were placed, one 
after another, on the 
right rear wheel of a 
racing car—usually 
the first to show wear 
1 this course because 
‘of its counter-clock- 
wise turns. Drivers 
kept the car running 

i each test tire 
-d. To protect the 
driver's life, a fifth 
wheel was added as 
shown at left. When a 
ire blew out, the car 
imply dropped safely 
oon its fifth wheel 


taken home. the wings, too small actually 
to lift it from the water, fold up and the 
machine is set on a convenient trailer to be 
towed away behind a car, 


WALLBOARD INSULATED 
WITH ALUMINUM SHEATH 


Acestixeat, covering one side of a new 
is expected to improve its heat 
ig quality. The polished metal stops 
summer heat by reflecting it back as a mir- 
ror does light, while in winter it diminishes 
heat loss by ‘radiation, The metal sheath 
hhas been partially detached, in the photo- 
graph above, to show core of zypsum board. 


WIRES SLICE OFF PLASTER CAST WITHOUT HURTING PATIENT 


Wats had to be put ina plaster 
cast following an automobile injury, W. K, 
Kearsley, research engineer of Schenec- 
tady, N. Y., received permission from a doc- 
tor to try out a new way of removing such 
1 cast. He had been informed that this was 
fa necessarily trying task, requiring the cast 
tobe softened with vinegar and then 
chipped or cut away with heavy cutting 
pliers or saws. At his suggestion. lengths of 
flexible wire were placed beneath the cast 
when it was applied, Weeks later, at the 
time for its removal, Kearsley attached the 
Projecting ends of the wires to a small ap- 
pliance like a windlass that devised 
‘When it was wound up, the wires sliced 
neatly through the plaster, which then 
dropped away without disturbing the pa- 
tient. The invention, adopted by a Sche- 
nectadyhospital, may come into general use. 


n 
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MAIL IN PLANE'S FALSE NOSE 


‘Tuove it looks as if it carried a balloon at its noze, the 
airplane pictured above actually owes its odd appearance to 
an innovation in the arrangement of cargo space. To give the 
ten passengers more room in the cabin, the mail compartment 
ah 


is placed at the forward end of the fusela 
and propellers. A curved door 

seen swung open on its hinges 
for loading and unloading. M 
may be carried in the new « 


‘ant, which is 
provide 

than half a ton of air mail 
gO space 


TAKE PICTURES OF VOLCANO 
AS LAVA SCORCHES PLANE 


SKIMAHING so, close that molten lava spattered 
the wines of their plane, a daring pilot and photog- 
rapher risked their lives, not long ago, to make 
close-up pictures of the East Indian island voleano 
Krakatoa in full eruption, While other cameramen 
were content to remain at a safe distance in a boat, 

epeatedly banking their eraft in 

‘escape the fiery column, 

ied fine views of the outburst, which contin 
‘The 


recent eruption occurred just fit 
of the most violent in the world’s b 


BRIDGE FOUNDATION DUG 
WITH COMPRESSED AIR 


Hce “sausages” of clay, weighing as 
mych as three tons apiece, are hurled to the 


FLASHLIGHT IS A TELESCOPE 


Maxy useful implements for campers and hikers are com= 

vd in a new convertible flashlight. By rearranging its parts, 
reatily transformed into a telescope, a candle lamp, a mag” 
nifying glass, ora burning glass. The case contains a waterproof 
first-aid kit in addition to two standard dry cells. Despite its 
many adaptations, the nickel-plated ease, when completely as- 
sembled, measures less than ten inches in length. 


surface from subterranean depths by com 
pressed air, in a new method of excavating 
steel cylinder, 


for bridge’ foundations. 
four feet in diameter, with 
oon the bottom, is first s 
When it is in place, compressed air, at a 
pressure of 120 pounds to the square inch, 
is forced in at the bottom of the cylinder, 
‘The solid plug of clay in the pipe is hurled 
from its upper end at a speed of 100 miles 
an hour, The new method is reported to re- 
‘duce the need for sending men underground, 
towork under uncomfortably high air pres- 
sure and also to shorten greatly the time 
enerally required for this work. The work- 
men, itis said, are in little danger of injury 
‘or death when using the air-pressure method 
and as a result it is expected that this proc- 
‘ess will gain favor among contractors. 
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ROCKING-HORSE TRAINS BRITISH RIDERS 


chanical horse. Acrobatics also 
‘Se taught withthe Tocking-borse 


_ Mouxtep on rock- 


the British cavalry are 
now receiving prelim- 
inary training in horse- 
manship. Atthe Army 
Equestrian School, at 
Weedon, England, the 
wooden’ horses were 
recently. installed to 
sive rookies, the feel 
of the saddle and 
practice in mounting 
nd dismounting be- 
fore they tackle the 
spirited. animals 
stabled at the school 
In. advanced _horse- 
rmanship, the wooden 
horse are also em- 
ployed in teaching ac- 
robatics and trick rid- 
ing. They are said to 
be especially useful in 
helping riders acquire 
the right balance when 
‘horse takes a hurdle, 
Dismmounting from one 
ff the rocking-horses, 
by means of the spec- 
tacular neck-roll, is 
being demonstrated in 
the photograph by the 
chief instructor, 


Twinuixe a dial helps subway riders 
find their way, at a self-service informa- 
tion, booth just opened in London, Eng- 
land, To inquire how to reach any point 
in the city, the traveler sets the dial ac- 


EAR TUBES FOR PHONE 
MAKE WORDS DISTINCT 


Persoxs hard of heating, who have di 
ficulty in carrying on a telephone conver- 
sation, are said to be aided by the new 
set illustrated above. When answering a 
call, the user places a receiver of con- 
ventional design (at right of photo) upon 
the base of an instrument resembling 3 
physicians’s stethoscope, Tubes lead to a 
pit of earpieces that help to make every 
‘word audible. In speaking, the special 
transmitter, seen in background, is used. 
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NEW AUTO LIGHT WARNS 
OF IGNITION TROUBLE 


A xew pilot lamp, attached to a car's 
dashboard by a. serew bracket, warns. a 
motorist instantly of any trouble in the 
ignition system. So long as the coil and 
spark plus are working properly, the 

fow of the indicator, illustrated in circle, 
is illuminated by a red neon light, No di- 
rect eect conection tothe cat's Wit 
denser pick-up is clipped to the wire be- 
tween coil and disteibutor (upper photo) 
without removing the insulation, 


ROBOT GUIDES SUBWAY RIDER IN LONDON 


cording to a printed list of instructions. 
The device then f the 
place's location, the exact fare required, 
and the number of the platform from 
which the appropriate train leaves. 


—— 
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Paris Plans 2,300-Foot ‘Tower 


Tallest Structure Ever Built by 
Man Has Been Designed for 
World Exhibition in 1937—Motor 
Cars to Climb It to 1,600-Foot 
Level—Its Beacon Visible 120 Miles 


SPIRAL, RAMP WITH EASY GRADE PERMITS 
MOTORISTS TO ASCEND AND DESCEND TOWER 
WW THEIR OWN CARS 


WwrTE C\RCLE, 240 MAILE, 
IN DIAMETER SHOWS RANGE 
‘OF Beas FROM TOWER 
Dror House 


Sat Town remrs have a structure approaching the 


BUIDING INSTALLATION dimensions of a skyscraper that is 


JET the Eiffel Tower on top of the 
toe Heont OF Empire State Building, and you will 
(i250 ‘oF 1800 FT 


Tan) pexouwue FoR planned in France. This mighty shaft of reinforced con- 

SEONTING TESTS ‘crete, to be known as the “World Tower,” will be 2,300 feet 

' high, Its erection is contemplated as apart of the Paris 
exh 


To sidestep the problem of providing sufficient elevator 


WORLDS capacity in so tall a building, the designers have adopted, 
LONGHESSES ‘an ingenious expedient. Motorists who visit the World 
Maer ces ‘Tower will ascend the first 1,600 feet in their own cars. 


MSsemauy a 


bei ‘A weather observatory and a lighthouse occupy the pin- 
Staves as woe nacle of the tower. Calculations show that, at such a height, 
COMMUNKATION 1 beacon should be visible at a distance of 120 miles. On a 
‘Cours. Hous ower floor, an immense circular hall 430 feet in diameter 
ING TELEPHONE. is to be the scene of important public gatherings. Labora- 

tories, housed in the tower, will enjoy the benefit of its 


mo TELEGRAPH 
fabig STON hheight, making possible such unusual apparatus as a 1,600: 

Y foot pendulum—a useful aid in studying the movements of 
the earth, and in experiments dealing with the laws of grav- 


ity. Headquarters for world communication services and 
for the press are in the tower base. Revenues from all 
sources are expected to pay for the tower in forty years, 
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Drives Midget Car Right Through Doorway 


hove, wi 


RUSSIAN BALLOON TO 
INVADE STRATOSPHERE 


A New challenge to the ten-mile alti- 
tude record of Prof, Auguste Piccard, 
made last summer in a globe hermetically 
sealed and carried aloft by a huge balloon, 
is offered by Russian scientists, who plan 
a similar ascent next month. ‘Their bal- 
loon is being rushed to completion for the 
attempt, and an air-tight cabin is being 
‘built that will protect the flyers from lack 
of oxygen and reduced air pressure. A 
model of the cabin is illustrated above. 
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Wate he reaches the 
scene of an indoor 
spraying job, one Brit- 
ish contractor does not 
Keave his car parked 
outside, but drives 
ight in through the 
doorway! His midget 
auto was fashioned 
from the chassis of a 
standard make of small 
‘car, which was remod- 
eled to even more 
minutive size so that it 
‘would pass through an 
aperture only twenty- 
eight inches wide. 
Spraying apparatus is 
mounted on the rear, 
and the operator moves 
it about indoors with 
the labor-saving aid of, 
the car itself which uses 
le gasoline. 


PENCIL TRACES GARDEN 
LABELS ON COPPER 


Lerrexixe traced with a sharp-pointed 
pencil upon a new plant label for the 
garden will withstand indefinite exposure 
to the elements, according to the maker, 
‘The label is faced with a thin sheet of 
copper, backed with cardboard, “Writing 
indented in the soft metal by the pencil 
point, in the manner shown abov 

reserved long after the lead marks theme 


BOTTLES HOLDING SHIPS 
ARE LOCKED TOGETHER 


Perrixe a ship model ina bottle is 
ot sufficiently difficult to suit Charles 
V, Nielsen, expert model maker of Hase 
brouck Heights, N. J., s0 he has devised 
the remarkable ornament pictured at left, 
‘Twin ships in bottles are joined by a 
that” bears. two pegs. at 
end, preventing its withdl 
from either bottle neck. 
sen accomplishes the see 
Impossible feat thus: First the 
ships are folded and. slipped 
into the bottles, the masts be- 
ing’ raised inthe 
usual way with 
hhooks and threads 


from outside, Then 
two pegs are 
dropped in one 


bottle, The connecting st 
ig now held in the neck, and 
the bottle is jiggled until a 
peg falls inta a hole pre= 
pared with a drop of glue, 
It is shoved home by pres 
sure against the bottle, 


BULL'S-EYE FENCE POSTS GUARD BRITISH ROADS 


Buw's-eve fence 
posts safeguard night 
vers against run- 
ning off the road at 
dangerous curves of 3 
highway near London, 
England. Red retlec- 
tors, resembling the 
individual danger 
markers used in this 
country, are sunk in 
the white posts and 
are brilliantly ilumi- 
nated by the head- 
lamps of an oncoming 
car, The unfamiliar 
position of cars an 
posts in the photo- 
raph is explained by 
the British custom of 
keeping to the left. 


‘Charles V. Nielsen with two shipe-in-bottles fa 
fSether with» stick bo pegged that it cannot 


ed 0 
ed 


Bullseye posts guarding 2 curve on a highway in England 
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Model Railway Looks Like Real Thing 


uty, 1933 | 


HOTEL GUEST SELECTS 
ROOM FROM PHOTOS 


‘Tumovert a system just introduced in 
a. Pittsburgh. hoiel, a prospective 


boy, On each side of the registering desk 
photographs of the available rooms are 
displayed on a vertical board. ‘The clerk 
with these photos, describes the room 


MICROPHONES CONTROLLED BY WIRES 


4 
WA 


WS 


0= 


BIGGEST DIAL THERMOMETER IS ON ROOF 


Movxrep on the roof of a high build- 
ing at Rochester, N. Y., the world’s larg- 
est dial thermometer tells the temperature 
to observers blocks away. The face of the 
giant instrument is taller than a man, 
and a revolving indicator, painted white, 


points to figures a foot high. A large 
manufacturing plant erected the novel 
landmark as an advertisement for its 
products. In spite of its great size, the 
Instrument responds accurately {0 all 
changes in temperature, 


EXPERTS WATCH FLAME 
IN MOTOR’S CYLINDER 


To srvpy the manner in which flame 
spreads through a cylinder of a car's 
motor when the spark plug ignites the 
fuel mixture, experts of the U. S, Bureau 
of Standards have constructed a special 
cylinder equipped with windows, as shown 
above, Thirty-one symmetrically-spaced 
apertures in the top of the head permit 
the time of arrival of the fame at each 
point to be observed. The experimenters 
luse a stroboscope which makes rapidly- 
moving objects appear to stand still. 
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Find Fortunes in American Gems 


vices Ai y CCUSTOMED to exotic jewels— 
Latest Devices Aid Jewel CUSTOMED to ext jor 
Hunters in Their Search rubies, Siamese “sapphires—few 


zzem hunter in the deserts and mountains 
‘of the western United States, Here mod- 
fern prospectors, aided by the latest in 
labor-saving tools, are satisfying the cur- 
rent vogue for stones that owe their 
Popularity more to their beauty than to 

excessive cost due to 


opal, amethyst, tour- 
tale, and beryl also 


h 


a" cttifernta 
‘oonatone andthe 
‘thera Nevadajade, 
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NEW MICROSCOPE FOR AMATEURS 


EspecraLty designed for the amateur 
who cannot afford an expensive instru- 
ment, a new microscope, introduced by a 
well-known optical firm, fulfils all needs 


Microscope, magnifying 100 
meters, anda mounting’ a 

can be carried inte the 
‘eld, Phe oath ts for amateurs 


ENDLESS COIL SPRING 
USED TO PUMP WATER 


Prete up a coilspring curtain, rod 
that’ ad fallen into hy bathtub, CP. 
Frederick, ‘of ‘Seattle, Wash, was. sur- 
prised at the amount of water that clung 
{0 the colls, The observation led him t0 
design a new form of puns to raise wa 
ter—an endless coll spring, running ver 
4 pair of pilleys. that dips. in water 

ite lower end and throws it off into a 
collector at the top, Frederick. plans to 
tute the pump for irrigation and drainage 


at low cost. The instrument magnifies 100 
diameters, and is provided with  rack- ws 
and-pinion focusing and removable mirror. . 
‘As an additional aid to nature study, the .. 
‘maker has developed a 

mounting set 50 compact 
that it may_be carried into 
the field, The outfit in- 
cludes, among other things, 
Specimen box, preserving 
jar, slides, dissecting needles, 
cover plas, dropper, alcobal, 
and Canada balsam, 


PISTON RING FILE HELD 
TO CYLINDER HEAD 


Couxtirss steps between the, bench 
and the job are saved by a new piston 
ring file, that clamps directly to stud or 
cap screw in the cylinder head. The ring 
is held against a V-shaped plate and 
moved back and forth along a guide, 
while fingers press the ends against the 
file, as shown above, A few slides back- 
ward and forward give an accurate fit- 
ting ina fraction of the time usually 
required and with a minimum of elfort, 
according to the maker. 


| ALSO A FISH POLE 


| shaft, through which the line is threaded 
from'a detachable reel. The curved han= 

| dle holds hooks, smali sinkers, and an 
extra line, When closed, the cane is of 
conventional appearance, 


WALKING CANE IS 


‘A case that turns into a fish pole, as 
demonstrated above, permits a fisher- 
man to try his luck whenever he en- 
counters a promising stream. Telesco 

fiber sections join to form a hollow 


HEAT RUNS THIS TINY ENGINE 


By manessixe the kick of 2 diminutive 
metal disk that snaps into convex shape when 
heated and back into concave shape when 
cooled, Westinghouse engineers claim to have 
Created the world's first engine that tums heat 
energy directly into mechanical energy. Every 
ten seconds the disk is tossed between a heated, 
stovelike cylinder on 

one side of the device 
land an ice-cold cylin- 
er on the other, by 
the unequal expansion 
and contraction of 
the two. metals of 
‘which it is composed 
Similar disks are used 
to make and break 
electric contacts in 
automatic tempers 
ture controls. 


between hot and 
cold eylinders 
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‘Timing Camera sakes 2,000 Photos a Second 


Ultraspeed cameras have been constructed 
before, but the new instrument is the first to 
provide precision timing, in addition. While 
‘one of its two lenses records the action on the 
film, another is trained upon a set of revolving 
dials that register on every frame the exact 
time in minutes, seconds, and hundredths of 
a. second. By 
divisions in the 


Photoflash, bulbs used by photographer 
Fevealed that a. subject who winks. does. 50 
ater the light has gone ‘oat, Aman whose 
hand was touched momentarily bya, lighted 
cigarette took more than a quartet of 2 s¢c~ 
fond to react to the burn and. jerk his hand 
Sway. When a glowing electric light bull was 


shattered, the filament burned for a. second, 
‘work hitherto impossible, From eight to 2,000 pictur 


second may be taken with ordinary lighting equipment, || 


MODELS AID FIGHT ON INSECT PESTS 


HOW FAST A 
BALLOON’ 


BURNING 
YOUR HAND 


econd into 1,000 parts, the world’s 

ing camera was demonstrated. recently 

‘of the Electrical Research Products labora~ 
Tt resembles in principle the 

inners at the Olympic games 

mmmmer, but it is 125 times faster. As a result of 
t speed, the new camera will permit scient 


Painandvencttole 


CROOK DEALERS FOILED 
BY PACKAGED MOTOR OIL 


‘Moron oil, pack- 
aged and sold in 
round cans, with 
the aid of a new- 
dispenser, now 
foils the vendor 
of bootleg tubri- 
cant. Sharp-point 

prongs drain the 
original can in the 
motorist’s pres- 
cence. Thus he gets 
the brand he asked 
for as the can, 
fonce empty, can- 
not be refilled, 


an me sete 


To mivsteare his lectures on methods as 100,000 times, they give a startling im- 
of combating insect pests, George E. San- pression of realism. With the models’ aid, 
ders, entomologist for a large New York Sanders explains why the chewing pests, 
chemical concern, has constructed en- such as caterpillars and potato bugs, must 
larged models of familiar parasites. Faith- be destroyed by stomach poisons,’ while 
fully copied from the insects as seen un- the smaller sucking insects are attacked 
der a microscope, but enlarged as much best with chemicals that kill by contact, 
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Grade Cotton by Guarded Samples _ 


a 


Aerie sits tern watch et 
icine en ia he, Us 
Trey at Wasi, Ct ali 
Gn tent ear Noe ied ih 
samples of cotton—but these samples, 

reid cs aber cont 
Tonite el eu aa fo 
tring 06080 Ser of cater tat 

Ste eal st ew 


ELECTRIC CABLES 
PUT IN “SUBWAY” 


A yertrante subway for 
electric cables, just installed 

‘a San Francisco channel 
y Pacific Gas and Electric 
‘ompany engineers, is ex- 
pected to care for the needs 
of the community for a cen- 
tury to come, Engineers con- 
structed two concrete sec- 
tions, pierced with conduits, 
each’ 120 feet long and 
weighing eighty-five tons. 
Derricks lowered the sections 
into a trench nine feet below 
the channel bottom, as shown, 
while a diver directed the 
work by telephone, 


2 


its improved grading methods, safeguards 
the world supply. Every other year its 


experts prepare sixty-five duy 
of standards for each of the twenty recog- 
nized grades of cotton. Each box contains 
a dozen samples from different bales of 
that grade, so selected as to show permis 
sible variations in color and. texture 
When inspected and approved by an in- 
ternational committee, the standards are 


fey the plate 


f » all. countries, Certified cope 
are then made and issued to dealers, 
Not overlooked is the danger that 
criminal might somehow succeed in sub- 
stituting inferior samples for the gen- 
uuine ones, This would constitute a mon- 
ster fraud that would permit the sale of 
low-grade cotton at a high figure. Hence 
a photograph of each box's contents, im= 
printed with the seal of the Department 
of Agriculture, is pasted inside the hinged 
cover. Alteration of a sample could be 
detected by matching it with the picture, 
which is made by a special process, 
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WORLD’S GREATEST CENTURY. 


By Epwin Teace 


FTER a forty-year journey through space, a reddish ray 
of starlight has fo struck a photo-electric cell and 
fashed on the Tights of 2 $25,000000 extravaganza of 
science, the Century of Progress Exposition at Chicago. 

Islands to agcommodate the show, were built in the waters 
of Lake Michigan, Grass and trees and towering buildings cover 
them and hundreds of thousands of glowing, gas-filled tubes 
illuminate the great exposition. 

Covering 338 acres, the thousands of exhibits compress into 
the scope of an exposition the drama and wonder of history's 
most amazing century of scientific advance. Under your eyes, 
crude rubber changes into auto tires; casein, extracted from 
milk, becomes a fountain pen; piles of parts turn into auto- 
mobiles that speed away under their own power. 

You see icicles forming on a red-hot wire and listen to an 
eight-foot talking tooth. You watch the blood circulate through 
the veins of a transparent man, read the temperature from a 
200-foot thermometer, and see’ an umbrella made of water. 
Artificial Northern Lights flare and flicker in rainbow hues; 
‘educational pictures appear on curtains of steam, and pre= 
Nitric, monsters, mechanically reproduced, feed and fight as 
they did millions of years before human history dawned. 

iverywhere there is action. It is the key to the whole 
thrilling panorama. ‘The exhibits at the Chicago Exposition 
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show processes instead of products, ‘They demonstrate how 
Abstruse’ scientific laws, for instance 


remade. plin by 
athletes riding on whirling’ disks. How twigs grow and flowers 
are fertilized are shown through elaborate moving mechanisms, 
‘To make possible some of these exhibits, whole new machines 
had to be invented. 


displays turn textbook principles into action, light, and color. 
23 


the molecules of water in a raindrop, At 
the center of the depression, a square 
block of wood rotates at varying speeds, 
high speed ig to high temper~ 
ature and low speed to low temperature. 
As the rate of rotation increases, the 
balls, struck by the projecting corners, 
bounce out of the 

‘over the black table, 
leave a waterdrop when it begins to evap- 


rapid that the water turns to ice in spite 
of the heat of the wires, 

Another glass chamber reproduces. in 
miniature 's flight into the strato- 


Bressure corresponds t9 that of the ra 
atmosphere ten miles above the st 
face of the earth. Then they watch 
contract again during the return journey 
to.sea level. 

Jn the main hall, below, they can ex- 
‘amine the actual of aluminum in 
which Piccard rode to his record height 


“ 
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PECTACULAR and ingenious exhibits, being prepared for the Cen- 
tury of Progress Exposition at Chicago, have been described 

in the pages of this magazine. Last month a feature article explained 
the elaborate plans of the U. S. Government. Here a staff writer for 
POPULAR SctENCE MONTHLY, with the assistance of a staff artist, 
presents a vivid view of this great pageant. You are taken behind 
the scenes of some of the most amazing exhibits and told how their 
startling effects have been produced, 


and beside it the steel bathysphere in 
which William Beebe descended 2.200 
feet into the ocean off the shore of 
Bermuda, 


N UMBRELLA of water forms an- 
‘other spectacular display which dem- 
onstrates the force of surface tension in 
iquids. Running down the outside of a 
pipe, water is deflected by a broad-based 
Cone at the bottom into an, umbrella- 
shaped film which breaks into drops at its 
outer edge, When a little ether is added 
to the water at the top of the pipe, the 
asin is robes, Teta i el 
collapses, ‘again when the effect 
of the ether has passed away. 
To make the exhibit even more strik- 
ing, beams of light are shot down through 
the film so they, are invisible 
until they reach the outer edge. 
Here they strike the { 
drops that gleam and glitter like 
a border of flashing diamonds. 
‘One whole room in the physics 
section is devoted to rays of 
a various kinds, Just, what. hap- 
pens human 
ye when beams, of 
Tig 
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moving retinas of this 
three-foot model, demon- 
strate how eyes of normal 
‘vision, farsightedness and 
nearsightedness focus up- 
fon the same object. 

Not far off, among the 
medical exhibits, is a giant 
model of a throat. Vocal 
cords of variable ‘tension 
demonstrate why one voice 
is bass and another so- 
prano, Beside it is a 
monster brain lighting up 
different areas, which con- 
trol various functions of 
Ha body, when coe 

Hing buttons are press- 
ed by spectat 


A Concealed projector be 
it traces the process- 
es of decay on the front 
‘of the tooth while 7 
‘coming from records which 
fare synchronized with the 
Projector, gives a lecture 
explaining each of the 
half-dozen steps shown. 
‘The whole apparatus is 
automatic, the pressing of 
a button ‘one 


different-colored fluids appear to course 
back and forth in the same tubes, one 
color running down and the other ‘color 
‘up. In reality, double tubes are employed, 
the one inside conveying the red. liquid 
‘and the one outside carrying the blue, 


IVING X-ray to the tators, 
Gy coee Geren cos 


‘The location of the vious lan, the 
arrangement of muscles, and the worl 

of ‘the digestive system are also. por- 
trayed so visitors get a clear picture of 
human anatomy. 


ANOTHER robot, in the chemistry se- 
tion, is even more spectacular. Stand- 
ing ten feet tall on its steel fect, this 
1,500-pound metal man has a skeleton of 
sheieee. acy ee ete a 
Te turns its head, moves its 

and extends its four-anda-half-foot_ arms 
in lifelike gestures under the direction of 
‘a small electric motor that forms the 
brain. When the vest of the huge me~ 
chanical man is unbuttoned, it reveals 

white screen beneath. By.’ means of 
combined ‘mechanism and mov~ 
ing picture projector within the body, the 


‘of all the 


which shows how sulphur is mined by 
Griving superheated water into the ground 


2s 


ae 


STRINGS REACK FROM NEON TUBES LIGHT UP WHEN MOVING 

STARS TO SWINGING ARMS MODEL MAKES CONTACTS AND SHOW 

‘ABOVE SHIP TD FORM TRI METHOD OF SIGHTING AT A LIGHTHOUSE 

ANGLE AND ILLUSTRATE ‘ON SHORE TO DISCOVER DISTANCE 

METHOD OF CELESTIAL FROM LAND BY “TRIANGULATION 
NAVIGATION. 


LESS BELT 


HOW NAVIGATORS FIND 
SHIP'S POSITION AT SEA 


4 Iapse of ten million years, Later, when 
tore things are happening on earth, the 
\, hand automatically slows down, Man. ap- 
pears just when the fina tick of the clock 
is sounding. 

As you move on to other exhibits of 
the geology group, you watch miniature 
rivers, canyons, and delt 
your ‘eyes; you follow 


‘and floating the melted mineral to 
the surface, More than three 
‘months of experimental work was 
required to devise the elaborate 
arrangement of tubes and cylinders, 
wires and heaters, which reproduce 
in miniature the mining operation, 

Vivid tongues of whirling, flame, 
liquids that shift colors. like a 
chameleon, and a twenty-five-foot 3 
‘Miving” table of the elements are te 
other dramatic displays in the 
chemistry group. Besides exhibiting speci- 
mens of most of the ninety-two chemical 
lements of the earth, the table displsys 
1 ten-foot revolving globe indicating the 
main sources of the different elements. 

‘Dramatizing the story of the earth and 
life upon it is a geological Time Clock of 
the ‘Ages. which compresses two billion 
years of history into the space of four 
minutes. 


IKE. an eight-foot snail’s shell, the face 
pp 
ral along which an illuminated pointer 
travels, each brilliantly-colored sector of 
time lighting up at its approach, The 
ncipal events upon earth, such as the 
ance of life, are marked by 
stars. At the center of the clock is a 
screen, three by two feet, upon which 
F, at eight-second intervals, pictures 
showing conditions on earth at the time 
indicated by the traveling pointer. Be- 
low the screen, a “second hand” ticks off 
the time, each tick at first representing 


rds the revelations by 
efar from, bin body 


Nikkor shih Ra 


petroleum from its formation in the 
round to its final emergence from the 
you. see synthetic 

slowly march back 
and forth in the grip of shifting winds 
‘A machine that makes mountains is 
another unusual contrivance, Layers of 
sponge rubber, weighted down with lead 
shot, represent, rock strata in the earth, 
Screw mechanisms at either end slowly 


TUE TaRY LING (oPPER LES 
setts easiont 


+ Animated Panorama Gives Exciting Glimpse 
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compress the layers to reproduce the 
folds and thrusts which, on a titanic scale 
in the earth’s crust, have brought about 
the Rockies and the Andes, 

In the reproduction of the sand dunes, 
1 fourteen-foot diorama depicts a scene 
along the southern shore of Lake Mict 
gan between Gary and Michigan Ci 
Ind, Fine grains of a light oxide are 
employed as sand. In an endless circular 
tunnel, of which the diorama is part, a 
hidden fan sends a steady current of air 
over the sand heaps, piling them into 
feat mounds that move siowly along the 
shore burying miniature forests and tiny 
houses which lie in the way. ‘Then the 
fan is reversed, sending the wind through 
the tunnel from the opposite direction, 
and the shifting sand hills march back 
‘again across the stage bringing to light 
‘once more the buried trees and buildings, 


URNING a mathematical formula in- 

to an exciting spectacle may seem 
impossible, but that is what is done by 
‘one exhibit at Chicago, An athlete, stand- 
ing on a small platform, holds two iron 
dumbbells extended at arm's Iength at 
cither side, An initial shove starts the 
platform turning almost without friction 
fn its ball bearings. For a few moments, 
it continues to rotate at the same speed 
‘Then a show of sceming magic starts 


The athlete draws the dumbbells in to fall buspis h mazes of 
hhis chest, The platform speeds up. He stecl pins, and toy ships tha 
extends his arms again, It slows down, steam’ among’ the islands of a 
He draws the weighis slowly in to his papicrsmiche sea, de 
ody and the platform whirls at a steadily — teally: othe 
increasing pace. A dozen times, you see Ir 
this weird performance occur, ‘giving a flowers 
demonstration of a basic law of mechanics what first attracts your 
relating to mass, force, and acceleration, when you come to 

Other moving displays, by means of displays. The glad 
varicolored streaks of light, weights that — for 


ean of digestion, indicating the various steps 


MOTOR RAISES AND LOWERS SHUT 
TO SHOW PATH OF POLLEN 
DOWN POLLEN TUBE 


ELECTRO-MAGNET, 
MOVED BY 
SWINGING ARM 
ALONG BRASS 
STRIP,CARRIES, 
BALL BEARING 


‘STARTS AND STOPS 
MECHANISM 


TRANSPARENT 
SIDES OF REVOU 


FFERENT 
TIES 16 DEVEL 
AFTER 


leniaing 
As 30 
tall 


epresenting a grain of 
pollen, rolls down the face 
of the picture from the 
upper male flower and 
comes to a stop as it 
touches the pi 
female. Then a streak of light 
moves down the pollen tube and 
shows the path the pollen takes in 
reaching and fertilizing tbe ovules. 
Four illuminated pictures. ap- 
paring one afer the, other to, the 
ft of the flower, give magnified 
‘views of the fertilized ovule, show- 
ing diferent stages in the develop- 
ment of the seeds. In the mean- 
time, the ball has ‘rolled, as if by 
magic, back up the face of the 
picture and is in position to start 
the show all over again 


TTHREE electric motors, a mag- 
net on a moving arm,'a trans- 
Parent, revolving box, "and an 
elaborate system of weights and 
counterweights are required behind 
the scenes to make this demonstra- 
tion possible. An electro-magnet 
moves along a strip of brass behind 
the steel ball leading it along from 


REPRESENTING. 
FROM MALE 


FLOWER. MOVES 
PICTURE TO PISTIL 
FEMALE BLOOM 


MOVING SHUTTER 
SHOWS BY STREAK 
OF LIGHT, PATH OF 
POLLEN DOWN 
POLLEN TUBE 


lo OS a 


MOVEMENTS OF 
POLLEN DUST 


flower to flower. A sliding shutter, slowly 
opening and closing a. slit, lighted. from 
behind. produces the illuminated path of 
the palen down the tube and a revolving 
box, having its four transparent. sides 
lighied from within, shows the four stages 
‘of seed development. ‘The whole process 

matic, a central commutator con- 
the timing of the various units, 

Beyond the flowers, six projection out- 
fits, called micro-vivariums, make visible 
the strange, infinitesimal world which lies 
ina drop. of water. Each apparatus 
throws a huge disk of light upon a. screen 
and peoples it with the magnified images 
‘of microscopic creatures, enlarged thou 
sands of times. You see these monsters 
fof a minute world dart about, forage for 
food, fight, reproduce, 

‘The impression, as you pass from one 
disk to another, each showing a different 
Sor of microscopic colony. is that, of 
looking into the tanks of some aquarium 
filled with most (Continued on page 01 


Behind the Scenes of Science and Industry + 
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‘Tanklike Tractor Carries Welder to Repair Job 


Maxevvenas 
oped by Westinghow 


nk, an endless-tread tract 
nigineers, carries a built-in weld 


to the point where it 
machine easily amble 

forty-five degrees without 
car when its work of re 


tect by ordinary 
are quickly revealed by 
an. ingenulous burner. patterned 
after a blowtorch. ‘The device, 
burning alcobol, normally has a 
clear blue flame, When a rubber 
tube on the torch is held near a 
‘as leak, however, as shown in the 
Photograph at the left, some of 
the gas is sucked through the 
tube to the burner and the flame 
changes color. If the flame turns 
green, for example, when the 
tube ‘is held near a suspected 
pipe connection, the source of 
the leak has been found. ‘The 
method is said to be especial 

Sect whey the acing 8 
‘of an odorless t there: 
fore more troublesome to trace 
than fumes can be detected by 
the nose. 


EXTRA EYEGLASS LENS 
CLIPS TO ANY FRAME 


sxkb to be clipped to the frame of 
‘of spectacles, a new type of lens 
enlarges reading matter so the use of a 
hhand reading glass, becomes unnecessary. 
It is roughly the size of a quarter and is 
held about an inch in front of the regular 
spectacle lens, The clip, of spring metal 
may be snapped on or off any shape of 
frame in a moment, When reading matter 
does not require magnification, the lens 
can be flipped upward on its hinige out, of 
the line of vision. A small coil spring 
holds it firmly in this position. 


ICE-TONG LIFTER FOR RESCUE WORK 


Worssc like ice tongs, 
an ingenious rescue d 
vice enables an invalid 
to be carried safely from 
‘burning building. Metal 
loops grasp the human 
burden; the greater the 
‘weight, the more firmly 
they grip. A leather strap 
encircles the. rescuer’s 
neck, leaving his hands 
free. ‘The inventor also 
recommends his device 
for use in hospitals 
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WONDERS OF ANT LIFE 
SEEN IN GLASS HOME 


BetweEN two photographic plates, held 
in a wooden frame, a New Hampshire 
naturalist placed dirt and thus constructed 
fan anthouse with transparent walls. By 
this means the activity of an insect, city 
is easily studied, The tunnels and subter- 
ranean chambers made by the ants are 
clearly visible and their work can be seen 


4rom each side of the glass home, The 
transparent cages offer more varied activ- 
ity than a goldish bowl, and the ants re 
quire much less attention than goldfish, 
‘The case is provided with a handle, 


This strange-looking car 


TURTLELIKE CAR BUILT OF OLD PARTS 


Frost spare auto and motorcycle parts, 
a Chicago mechanic has built a freak ve 
hhicle which he calls a “turtle on wheels 
‘The total cost, he says, was about twenty 
five dollars, Made of corrugated metal, th 
turtle-shell 


DIME PUT IN SLOT RINGS DOORBELL 
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To save a busy housewife from fre- 
‘quent annoyance by unwelcome callers, a 
doorbell that works only upon the inser- 
tion of a dime is soon to be marketed. 
‘The coin slides into an inside receptacle 
where it closes an electric contact that 
permits the bell to be rung. If the caller 
proves to be a friend, the dime is returned 

guest enters; if the visitor is a 
i. of one to whom entrance is re- 
xy is retained. Dimes kept 
ide a fund for charities 


Deal Hovewife can return dhe money 


wheels on each side, reducing wind re- 
sistance. On country ‘highways, according 
to the builder of the strange machine, the 
little car makes forty-five miles an hour, 
driven by a motor placed at the rear, A 
special triangle of bumpers protects it 


TINY MICROPHONES HELP 
SINGER MAKE RECORD 


Mrstatvne microphones, placed on a 
singer's chest and forehead, as. shown 
above, supplement standard equipment in 
tmaking electrical transcriptions at a Los 
Angeles, Calif, studio. By this method, 
the originator Says, it is possible to make 
a record that sounds even better than the 
‘voice of the performer in person, since the 
small microphones pick up tones undis- 
torted by faulty nose or mouth technique. 
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Lost Oil Fields 


FOUND BY MODERN MARVELS 


WWlth the core. bie shows ABULOUS treasure in the world’s lost oil fields is 
on vation seme ai te ‘oday the goal of a new search. It is being sought 

Sauna by a new school of scientific detectives—men who 

read clues from microscopic bugs dead millions of 

years, or from photographs snapped from an airplane at 

3. 10.000-foot altitude; who sound the earth with miniature 

electric vibrators, release migrating electric currents to ex- 

plore hidden depths, measure changes of one-millionth part 

in the earth's gravitational field, or follow a trail of radium 
to subterranean levels riever before probed by man. 

The lost oil fields are those passed over by explorers of 
agher days who were unaided by modern scence, Some are 
‘deeper than ever the driller’s bit has penetrated and can 
be reached only with the aid of machinery of hitherto un- 
‘dreamed power. Others lie locked in blind formations— 
huge subterranean domes whose contours are invisible at 
the surface, and whose discovery depends upon ultra-mod- 
cern geological methods. Stil others have been penetrated 
by wild-catters in the past, yet were not detected by drill- 
cts unaided by delicate chemical tests lately devised. In 
such fields remains the bulk of the world's untapped store 
of oi 

Hidden beneath flat, marshy sands along 
‘one of California's lost oil fields. Close by 


Cores, cighs 


the ocean lay 
everal wilds 


tt wet are be ‘cat wells had been abandoned as failures. Then along came 
fg "ngged, for 4 geologist of the new school. From the unsuccessful drill- 


ers, he obtained cores from their wells—long cylinders cu 
‘out of the earth by a bit shaped like a cookie-cutter, Thes 
‘were perfect cross sections of the underground strata. The 
ayes of the cores wa flecked with tiny pin points of 
white, like minute specks of chalk. Crushing the cores, 
washing them, boiling them in lye to remove the binder 
material, this geologist picked out the tiny specks and 
psced them wpon the slide of 2 microscope, Under the 
ns, he saw beautiful sea shells, glistening and perfect. 


PAGES of earths history turned back, ‘These minute fos- 
sils, dead millions of years, were types of sea animals 
hat lived when the earth was’ young. Each species repre- 
sented an epoch in which myriads of such minute bits of 
life flourished and died, ‘This, brought up {rom a certain 
depth, represented the Pliocene; this, the later Miocene; 
this, the Oligocene, dating back’ sixteen millions of years. 
Aided by this geological calendar, he identified each forma- 
tion, “Here is was found at 3,000 feet; here it rose to 
2,600; here, nearer the ocean, it was still higher, 

Mentally’ extending, these ‘hidden contours, buried be- 
neath the accumulated deposits of later ages, he saw them 
sweep upward to form a great dome. At the crest, ina 
formation known to be oil-bearing in other regions, he vis- 
uallzed pool of oll, rising on subterranean curents of 
water to the highest point possible, and so trapped under- 
neath the rocky cap of the dome, 

“Drill here,” he said. 

Six thousand feet beneath the flat marsh at the point 
he indicated, they struck 

‘News of oil travels fast. Machinery costing $28,000,000, 
rapidly transformed the area into a forest of derricks— 
130 erected within a year. The production became so large, 
it temporarily upset the market and sent the price of this 
‘rade of cil tumbling to half its former value. 

So veas born the new science of micropaleontology. Now, 
only three years later, most of the major oil companies 
maintain stafis of these men, who examine cores, classify 
the various types of “bugs,” or foraminifera, and make 
charts showing the depths at which each of the hundreds 
of types is found. From fresh cores of drilling wells, they 
read fascinating stories of past ages when the ocean Swept 


roncape. Below, 


30 POPULAR SCIENCE MONTHLY 


Microscopes, airplanes, 
and electrical devices 
now used in mapping the 
treasure-holding domes 


beneath earth's surface 


‘over the places where oil is being sought far 
beneath the earth's surface 
Fish scales, spines of sea urchins, wood 
fragments, and pieces of lignite coal occur 
fn great abundance in some wells,” Earl B. 
Noble, geologist, told me. "Shark teeth, crab linieg the hidden oll forme 
claws, worm borings, and fossil fish are oc- 0% Righ. the By 
tasionally found, Even tipple marks, mud  Sfsfernatioe 
cracks, and rain marks ean be recognized 


‘A jew days ago a gas blow-out occurred 
in an oil eld. Many’ of the people watehing 
the well were surprised to see perfect little shells appearing on 
the hats and shoulders of their neighbors. It literally was rain~ 
ing fossils, for the well had penetrated the Amnicola zone and 
‘was blowing these tiny shells high into the air. 

‘Although some fossils are found at almost all depths, certain 
species had a life history quite short, geologically speaking, and 
Hence clearly define their epoch. These markers tell the gelog- 
ical story of the area with great precision, 

In nay barren region of the San Joaquin valley in Cali 
fornia, geologists suspected the existence of an oil or gas for- 
mation, Instead of drilling at random, they put down a series 
‘of corecholes at chosen points. Correlating the bug indications 
from the test-holes, they mapped out a subsurface picture that 

cated a favorable formation 
‘The discovery well ran into a gas zone which blew out with 
Bressure of 60,000,000 cubic fet of natural gas. As subsequent 
wells were drilled around the geological bullseye in accordance 
with the directions of the bug-men, the outlines of the hidden 
dome began to appear with fascinating symmetry, ‘The com- 
pleted group of wells forms an ellipse, perfectly’ exx-shaped. 
‘This scientifically developed field now supplies San Francisco 
and neighboring cities with natural gas. 

Fortunate discoveries, indeed, are’ these new scientific aids 
for hidden in such blind formations, with no outward indica 
tions of their structures, lie the great oil sources of the future 

ly per cent of the fields of today,” a leading geologist 
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Lett,» typleal ofl Geta 
‘vith fx favent of dercicks 
er" innumerable wells 
Below, a temperature 
om used in searching 
torsett domen The plugs 
of fosible alloys, ‘ave 


wv thewurtnce 
ing clues a8 to 


said recently, “are on structures as plain as the nose on you 
face. The old-fashioned geologist usually located his wells 
upon an outstanding dome-shaped prominence or ridge of hills, 
or else in the vicinity of a fault where telltale oil seepages told 
fan unmistakable story. The geologist of today faces plenty 
‘of hard work, for such plain guides will not be at hand in dis- 
‘covering the fields of the future, He will need the help of the 
best scientific methods.” 

Even as he spoke, brand-new methods and theories were 
being tried in the laboratories and workshops of inventors and 
‘experimenters. Not far away, two men stood upon the derrick 
Platform of an old oil well, listening intently to the sounds 
that came to them through wireless-type headphones. A’ third 
‘man slowly paid out a light steel cable into the hole. 

To the eats of the listeners came a regular, measured clank~ 
ing; for 5,000 feet below, a miniature eleciric hammer was 
tapping the steel casing with regular, rhythmic blows. As the 
strange instrument passed downward, the listeners jotted down 
notes, while the third man read off the depths from an indi- 
‘ating dial actuated by the moving cable. 

This remarkable device, still in the experimental stage, is 
the invention of Haskell’ M. Greene, of Santa Fe Springs, 
Calif. With it he explores oil wells to determine whether 1 
‘casing is tightly set in solid rock, cemented, or free. He hopes 
to be able to go into old wells whose drilling records have 
been lost, and determine where (Cont 


Loudspeakers P. ‘age Hospital 
= 


No Tixte is lost in calling any 


physician in one of New York's 
als, where a new paging system 

been installed, When a telephone ¢ 

a doctor is received at th 

hoard, it is referre 


finding. the 

his name bef 
Eighty-five loudspeaki 
and ante-rooms of the hosp 


pe 


the message. Wherever he 
takes the call at the neares 

Western Electric engineers, who in 

the system, provided controls for adjusting 


the volume of the loudspe 


SPECIMENS WHIRLED ON 
DISK IN MICROSCOPE 


Tiny cells are whitled to destruction, 
while powerful lenses magnify the minia- 
ture cataclysm, in a new microscope cen- 
trifuge perfected by Dr. Gustav Fassi, 
University of Rochester optical expert, 
and shown below. Specimens placed 00 a 
whirling disk within the instrument are 
spun at a speed of four miles a minute. 
By catching glimpses of the cells as they 
become distended and break,_ scientists 
earn, more about their composition, The 
centrifuge will help the fight on germs 
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NEW SCRAPBOOK 
CAN'T BULGE 


Cursos pasted in a scrap- 
book, recently put upon the 
market by an eastern manu- 
facturer, do not make it bulge. 
Every other page is perforated 
so that it may be torn out as 
the preceding page is pasted 
up, as shown in the photograph 
at right. This compensates for 
the thickness of the clippings 
and permits the filled volume 
to lie fat, thus improving its 
appearance and adding to the 
ease with which it is handled. 


1 Doctors 


Pamemonserns 


HUMAN Hair |} 


TINY FUSES TO GUARD 
DELICATE INSTRUMENTS 


Hovsenotp fuses are giants compared 
with a series of miniature fuses recently 
Placed on the market. The smallest of 
these is made of platinum wire one thir- 
tieth the diameter of a human hair, Tt is 
0 delicate it cannot be seen by the naked 
eye. A current exceeding a hundredth of 
aan ampere will cause it to fuse and break 
the circuit, The new fuses are designed to 
prevent, harmful overloads in radio tubes 
and in delicate electrical measuring instru- 
‘ments and other equipment operating. in 
the range below one ampere, 


MAP COAST WITH LONG-RANGE CAMERA 


Ax opp instrument aboard 
the British survey ship Chal- 
Jenger, which bears a party of 
explorers ona nine-month 
trip to chart the Labrador 
‘coast, looks like a foreshort- 
ened cannon. The device, shown in action 
at left, is known as a hydrographic camera 
and will aid in mapping rocks dangerous 
to navigation, A long-range lens permits 
the camera to be sighted against distant 
landmarks. Photographs will be made 
while the survey is in progress, and pos 
lity of error in the surveyors’ observ 
ions is removed by checking with the 
resulting pictures. The maps made in this 
manner are expected to be more nearly 
accurate than any previously made, 
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Blimp Carries Verti 


‘TraMNG from the bottom 
of a baby blimp 1,500 feet in 
the at, a $00-ont ‘antenna re; 
cently "sent out experiment 
broadcasts near Pittsburgh, Pa. 
Engineers of Station KDKA, 
the, ener Taio ation tint 
t broadcast iF pro- 
grams in America, recently 
conducted the tests’ to deter- 
mine the effect of a long-send- 
‘ng aerial operating. vertically 
to the earth instead of parallel 
to it, as is the case with con- 
ventional broadcasting, equip- 
ment, Programs sent out from 
such ‘aerials, it has been sug- 
gested, would reach receivers 
‘more clearly and with less in- 
terference, If the tests are suc- 
cessful, further experiments 
‘will be’ made with a larger bal- 
Toon at a higher altitude. In 
the first trials, the aluminum 
‘guy wire that Served to tether 
the blimp was also used to 
convey the program to the an- 
enna, The photograph shows 
the blimp about to be launched. 


STUDY FISH WITH SUBMARINE SLEDGE 


To at in surveying the plant and ani- 
imal life of Lake Constance, on the Ger- 
man-Swiss border, scientists have devised 
4 contrivance known as a. submarine 
sledge. Trailed on a wire beneath a launch, 


the sledge scrapes along the bottom on 
ski-ike runners and collects. specimens 
in a net. It is drawn up when full, and 
the catch is spread out for study. The 
survey will help increase fish in the lake. 


‘Submarine sledge, on top of the aurvey launch that tows it, is being made ready for submergence 


VEST POCKET THICKNESS GAGE 


So compact it may be tucked away readily in a 
the measurement of 
sinall thicknesses as easy as telling time by a watch. 
‘The jaws are opened by a wheel beneath the index 
finger, and close automatically over the object to be ~ 
meastred when the wheel is released, as shown in 
at a. point 
‘an inch, 


vest, pocket, a new gage makes 


photo at right. A revolving pointer st 
fon the dial indicating, in thousandths of 
thickness of the material being measured. 
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cal Antenna for Radio Broadcast 


UNKNOWN MAYAN ARTIST 
‘CARVED BIG MONUMENT 


Fovr centuries ot more ago, a Mayan 
sculptor in Guatemala laid down his tools 
‘and surveyed a stone monument he had 
Je completed, Tice as i 8 « ma 
it depicted a Buddha-like figure sea 

in a niche. Illustrated above, this monu- 
‘ment, and other rare treasures of carly 
‘Mayan culture, have just been unearthed 
and forwarded to the University of Penn- 
sylvania Museum at, Philadelphia, Pa. 
Descendants of the Mayas are numerous 
today in Guatemala, but the lore of their 
ancient craftsmen is virtually lost, 


Fr 


Walter E. Burton 


LANT wizards and inventors have 
succeeded in reducing the size of 
gardens to a point where products 
formerly requiring an acre or two 
Of space, can be raised in the back yard, 
or even indoors. 4 

Several paths have been followed in 
reducing garden size without lowering 
the yield. “At the moment, some of these 
hhave not been extended far beyond the 
experimental stage, but. they give indica~ 
tions of great possibilities in the near 

Some need only general. adop- 
tion to make them successful in a big way. 

‘A Miami, Fla., inventor's idea of a 
vvest-pocket warden takes the form of a 
series of patented wood troughs into 
‘which is built an irrigation and fertilizing 
system. Combining watering and ferti- 
lising operations, without waste, makes 
hhis method particularly desirable. 

"The inventor, George Leon White, 
claims a 1,500 percent gain in space. In 
other words, be can, raise on one acre 
raps normally requiing teen acres. 
‘Aeneas ah ertem, ow fo 

tographs can be e to cover 
fs much ground a8 desited. ‘The unit 
‘measures six feet long, one foot wide, and 
about, three and one-half feet high. It 
contains 125 strawberry plants, thriving in 
twenty-four square feet of soil. 


u 


Each of the troughs has a false 
bottom that, along the intersection 
of the two sidepieces, helps form a 
narrow canal through which ferti- 
lizer-laden water can run, The water 
is poured into a compartment at one 
end of the top trough. Thence it 
runs to the other end of the trouzh, 
spills through an overflow tube into 
the second trough, continues to the 
opposite end, and into the next 
trough and so on until the plants in 
every trough are watered 

This continues until excess water 
finally flows into a container from which 
it can be dumped back into the top 
trough. In this way, none of the ferti 
lizing material is lost. The water, as it 
flows along, comes into contact with the 
soil, which Soaks it up and makes it avail- 
able to the plant roots. ‘The unit shown 
hhas been designed for use in sunrooms, 
‘on porches, and in yards. 

‘The inventor, by making plant food 
directly available to the roots, has 
up the growing process, in’ addition to 
gaining 2 saving in space. His trough 


arden, like the one pictured 
she sprouted for" winter uae 


units can be built to any height. A large 
installation can be watered by a windmill 
and tank arrangement, 

Almost any plant, if not_to big, can 
be grown in the troughs, This includes 
‘onions, radishes, strawberries, celery, 
beets, turnips, and some varieties of 
beans. ‘The tfoughs can be arranged s0 
that plants in both sides receive the same 
amount of sunlight. 

The multiple-trough idea is a refine- 
ment of the old strawberry barrel or 
earthenware pot. If holes, an inch or s0 
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in diameter, are bored at_evenly-spaced 
points around the sides of a and 
the barrel filled with earth, strawberry 
plants, and various other garden products, 
can be grown successfully. The barrel 
can be watered by means of a funnel 
fitted into the top. A group of such 
barrels provides a comparatively large 
growing area on a limited amount of 
round. 

Experiments are being conducted with 
concrete barrels or cylinders several feet 
high. ‘These cylinders have holes over 
the curved surfaces, through which plants 
grow. Water can be introduced at the 
top of the cylinders. 

‘Widespread interest has been created 
by the wonders worked with concentrated 
plant food, of which certain, plant pills 
are one form. Such food makes possible 
the ‘ultimate in garden compression, 

‘A. California scientist has developed a 
chemical preparation which, when carried 
in solution in water, makes it possible to 
raise cabbages, celery, beans, and other 
arden produicis without the use of soil. 
‘The vegetables are grown in shallow 
troughs, sawdust and excelsior being used 
to hold them in position, So great is the 
concentration achieved that plants thrive 
when crowded so closely that they touch 
each other. A plant can be moved from 
‘one trough to another without disturbing 
its grow 

‘Other tricks of plant magic have been 
performed by Dr, J. T. Charleson, indus- 
trial chemist, Di. Charleson has. suc- 
ceded, by using a special preparation, in 
doubling fruit yield and trebling the pro- 
duction of flowers on a single plant. In 
‘addition to this two- or three-fold gain, 
his plant food, which is soluble in water, 
can be used ‘in troughs or any other 
arrangement, for holding. growing 

Investigations made by universities 
and commercial establishments, Dr. Char- 
Jeson points out, have indicated that 
here must be perfect codrdination of 


In watering and ferilising plants, 
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chemical elements to make 3 
plant behave ly. In ad- 
dition to the ts_con- 
tained in ordinary fertilizers, 
there must be certain activa- 
tors, or substances that act 
‘more as stimulants than as 
foods. Among the necessities 
for maximum yield of fruit or 
flower are phosphorus, pot 
ong ld tes 
ganese. must be prop- 
erly blended, or the plant wil 
‘suf. 

Dr. Charleson's plant food 
takes a granulated form that 
can be dissolved in water, one 
quart making fifteen quarts of 
stock solution which is then 
diluted five to one before being 
applied with a. sprinkling can. 

perfected it primarily for 
use with water plants, but 
tests have shown that itis 
equally useful for vegetables, 
rose bushes, rock | garden 
plants, and the like. A gallon 
‘of the stock solution is enough 
for seventy-five rose bushes, or 
1,000 square feet of garden. 


bya 
lah 


By means of the plant food, 
the has made water lilies and 
‘other plants bloom out of their 
‘usual season, and has produced 
flowers on aquatic plants that 
bloom $0 infrequently as. to 
‘make the occasion a notewor- 
thy event. In addition, the 
individual flowers generally are 
larger than normal, ‘The in- 
ventor can, by varying the 
composition’ of his food, pro- 
duce almost any desired effect, 
such as a plant that is all 
foliage and no flower. Tn fact, 
this is what ordinary fertilizers 
are inclined to do in many 
cases, according to Dr. Chatleson, 

The U. S. Department of Agriculture 
recommends that an indoor sprout garden 
be maintained for providing vitamin-con- 
taining food during winter months when 
fresh garden vegetables are scarce. Noth- 
ing could be simpler or more compact than 
such a garden. ‘The seeds, beans for exam. 
ple, are pliced in a layer between several 
thicknesses of cheesecloth which is kept 
moist. Or the seeds can be spread on a 
te jand ent covered with damp cloth 
in addition to beans, the various cereal 
grains, like com and oats, can be sprouted. 
‘The products of a sprout garden are cooked 
as greens, there being little or no waste 
because roots and all are used. 

‘The Department of Agriculture has done 
gensioe ever wack Fe coonetion with 
the effect of daylight on growing plants. 
Tt has been found possible to change the 
flowering or fruiting period of many plants 
by prolonging or (Continued on page 96) 
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Funting Water Life 


MAKING A NET TO SNARE ANIMALS AND 
OR SEA WATER—HOW TO STUDY THEM 


4 baby mlerotcope is intended for 
‘ateura. Tt magnifies up 10-330 times 


By 
Borden Hall 


NE is never even dimly conscious 
of the teeming life in the world 
that is crushed under one's feet 
or that swims and swirls through 

the depths of a pond until one views it 

through the lens of a microscope capable 

‘of, multiplying images 300 times or less. 

‘The beginner with the microscope is so 
appalled at the multitude and variety of 
living and non-living things that may be 
brought to the stage of his instrument that 
often he is unable to decide where to be- 
fin his investigation. During the winter 
time we have the crystals of salt, bread, 
mold, lice from plants, leaves, coal, hair, 
paper, bits of vegetabies, and a host of 
‘other ‘common household objects that of- 
fer unending sources of pleasure and in- 
struction. 

In the summer, nature offers a new 
world to explore, in former articles men- 
tion was made of the multitudinous forms 
of life to be found in pools of stagnant 
‘water. The subject was barely touched up- 
‘on, however, and now we shal tell how 
spécimens may be gathered from them 
and describe the new equipment we will 

First, the amateur microscopist_ must 
learn how to pick out the jungles and the 
‘open veldt in which to do his hunting. An 
ordinary mud puddle that has been stand- 
ing in the warm sun for several days is a 
likely hunting ground, especially if it lies 
in a wind-swept spot to which pollen and 
other life-bearing particles have been 
bbome. The running brook or the lazy river 
or creck also. will yield specimens well 
worth study, But the best place of all is 
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‘Siena to be viewed later in the microncepe 


stagnant pool, where you can find a 
larger number of curious specimens of ani- 
mal and vegetable life than in any other 
spot accessible ¥ those living inland. 


FEW months ago, I suggested that we 

hunt microscope specimens with an 
ordinary, wide-mouthed bottle tied to the 
‘end of a'string and dragged along the bot- 
tom of a pond. The surface of the bottom 
contains the most interesting. specimens, 
especially in pools and ponds that are 
covered with green scum. Although the bot- 
te makes a good hunting tool, a far more 
efficient instrument is the little net pic- 
tured on the opposite page. This is made 
of muslin with a small pill bottle at- 
tached to the bottom by a heavy rubber 


movement of the water. 

Those who live near the seashore have 
available a theater of wonders that in 
many ways rivals the stagnant pool 
country. For instance. wondrous 


specks of life called foraminifera will of- 
ten be found in the ripples of sand left 
by the tide. These are. small shells of 
single-celled animals and they assume a 
Wide variety of forms. Many forms of 
life also are attached to rocks and weeds 
that grow in sea water. If we take a few 
bits Gf seaweed home, making sure to 
keep them in sea water on the way, we 
shall find they contain a number of inter- 
esting objects; tiny creatures, for ex- 
ample, that thrust forth litte tentacles to 
entangle other minute forms of life. 


1 CASUAL examination of this kind, 
however, is adequate, for if the scene 
is to be enjoyed in full, we must develop 
special method, ‘The’ seaweed must be 
held in a trough or cell filled with sea 
water and viewed with a low-powered ob- 
fective (the, Jens at the bottom of the 
microscope tube.) From the accompan; 
ing photograph, you ‘cin see how easily 
this useful litle water cell may be made, 
It is not only valuable for peering at the 
strange life that fastens itself to seaweed 


but also for examining other specimens 
that live on the various forms of vegeta- 
tion in rank ponds and pools, 


Obviously it would be too much trouble 
to run down to the seashore every time 
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FOR 
YOUR 


PLANTS FROM PONDS 
IN TINY WATER CELL 


WATER CELL 
WOR SEALIFE 


we wish to examine specimens or make 
new collections, To get around this 

Jem, We establish a miniature sea right in 
ee ae a ened 
pennies. We simply buy a small aquarium, 
provide it with sand, and fill it with sea 
‘water, being sure to add sea plants to bring 
about aeration of the water so that our 
specimens can live in it. In a short time, 
we can have a teer iE comnaay of 
many sorts of sea ani 


ILE we are considering sea lif, let 
tus not forget the stunning varieties 
of, colors and tae Cat are, pried by 
fish scales of various kinds, 
chosen must be small and thin 0 that it 
will be translucent. These scales are ensi- 
ly mounted, Transparent parts of cray 
fu crabs, ‘and other crustaceans offer 
i sivdies in animal structure, 
Sse mis als provide permanent 
home for our specimens of pond life. To 
do this we arrange a fresh-water aquarium 
into which plant life must go to. supply 
the needed, life-siving oxygen. Unless the 
water has,'a_ certain amount of oxygen 
dissolved in it, our specimens soon will 
die, It is easy to place subaqueous plants 
{n some mud in the bottom of the aquar- 
Jum, presng thei roots in and then pou 
ing the water over them ih 
ting into pond water, we find those 
interesting, threadlike formations of 
vegetable matter called algae. To discover 
them, we use 2 microscope slide with 2 


JULY, 1933 


WAY WIRE 3-FoOT 


13 SEK 
Soe 


‘The ins 


Microscope . 


se easily and cheaply, When futed with a 


threesoct bande, ie cam be wed, a0 the ‘llustration suggests, in gathering ond le 


ht depression ground in it to hold 
water, ‘When we finda specimen, ‘we 
Urabafer it to-a at glass and wse'2 more 
powerful objective. This transfer is made 
to facilitate examination with the more 
powerful glass. It has been noted previous- 
ly that the higher the power of the ob- 
jective used, the closer we get to the ob- 
ject, Alene ‘are ike eautful stings of 

rads, the beads being vegetable cells 
such as those that go to make up the en- 
tire plant world. Here, however, nature, 
for some strange reason, has strung the 
cells out end to end. pe 

Botanists classify this strange life as 
2 and Spirogyra, The later branch 
oof the family is the more interesting. It 
is plentiful in slower streams, ‘hanging 
from the stems of weeds in long streamers. 
In stagnant pools, it, grows by itself in 
scummy masses. Each cell of this plant 
has its bright green spiral chloroplast, a 
form of chlorophyl which is the substance 
that ives plants. their green color and 
their ability to make sugar from water and 
carbon dioxide through a process called 
Photosynthesis. 


SPECIMEN is stained with a weak 
solution of iodine. In an earlier ar- 
ticle, I told how certain dyes are tsed to 
color specimens so that their less colorful 
Portions will be more easily seen. When 
plant is treated with fodine, you 

Can see in each cel the mucleus, the ner 
cleolus, and the protoplasm a: yellow 


masses. 
No thrill is greater to the microscopist 
than that of witnessing the mysterious 


process of creation, It is only through the 
microscope that this is possible. We can 
sce it in connection with spirogyra. Here 
‘we may see two filaments coming together, 
‘The threads unite and the filaments Jose 
their normal appearance. Watching close- 
ly, we note further that the chloroplast 
loses its normal form and the cell walls 
are absorbed, Finally the contents of the 
cells of one of the threads pass into the 
cells of the other. In a short time, the 
blended contents will produce spores from 
‘which new plants will develop, 


ANOTHER amazing method of repro- 
duction is revealed by the spinning 
globes of Volvox Globator, High power is 
not needed to discover them for th 

ture about one twentieth inch in diameter. 
To discover them, we use a water cell, 
dropping the microscope to a horizontal 
Bratton, and slipping the cell under the 
stage clips in the same manner as. that 
used for an ordinary slide. Some of the 
water is transferred to a slip glass with a 
ground depression. 

At first we may not succeed in captur- 
ing the wily globator but on the second 
Ge third attempt, we, shall succeed, Here 

a wonder of wonders—life that takes 
the form of balls within balls. Looking 
closely, we find that the outer ball has two 
lashes which function like the fins on fish 
in bringing about locomotion. If we are 
patient, we can see the outer, or mother 
ball, grow old, peel off, and slip away to 
its aquatic grave. This exposes the second 
layer which takes up the duties formerly 
discharged by (Continued on page 84, 
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Tricks of Firebugs 


EXPOSED BY POLICE EXPERTS 


By Robert LE. Martin 


“TS engine throttled down, a black 
touring car swung noiselessly 
into the ‘driveway of an_unoc- 
cupied house on Long Island. 

thirty miles from New York City 

‘Two men hastily entered the build- 

ing carrying, bundles and cans. It 

wwas three o'clock in the moming. 

‘The owner was hundreds of miles 

away on his vacation, 

Twenty minutes later, neighbors 
tumbled from their beds at the sound 
of a (errific explosion. ‘Through its 
shaltered windy, they saw ea 
cant house lighted up by a plume of 

Fellow. fame faring half across the 


vement from a broken gs. pipe 
‘Two dark figures were picking them- 
selves up from the front yard out- 
side one of the windows. ‘They 
scrambled into the touring car, 
backed swiftly into the street, and raced 
away, 

Tn less than ten minutes, Sergean: 
Albert V. Pitt, head of the Bureau of 
Public Safety ‘and arson expert, of the 
Nassau County Police, was on the spot 
‘The gas had been tumed off and the 
danger of fire was over. Inside he found 
gasoline-soaked rags stuffed in every 
Comet of a downstairs room. The {yeni 
ture was saturated. In fact, the firebues 
had done their work too well 

‘They had spent so much time soaking 
the rugs with gasoline that the fumes hac 
formed an explosive mixture in the room. 
‘The instant the match was struck, a blast 
hurled the men through a window, twisted 
the house on its foundation, and’ cracked 
off a gas pipe near the basement floor, 
‘The escaping gas caught fire, flaring lke 
& blowtorch. But it was so low in the 
Dovemenk i dl ott fe to the ouse 
above, The giant, puff of 1 losion, 
Which shattered the windows, also, blew 
‘out the fire in the gasoline-soaked room. 
Strangely enough, too much gasoline had 
saved the house’ from flames! Tt also 
preserved intact all the evidence of the 
plot to burn the house. 

Imprinted in the dirt of the driveway, 
Pitt found the tiremarks of the arson 
ear. They showed the front wheels had 
tires of different treads. Making plaster 
casts of the marks, hel up on 
every touring car in town. Only two 
Iachines had treads’ that matched the 
imprints. One belonged to a taxi driver 
sho proved he knew nothing of the plot. 
‘The owner of the second car was found 
‘in bed, bummed and bruised. He con- 
fessed, implicating his companion and 
the owner of the house, Pressed for cash 
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to prevent foreclosure on his store, the 
owner had hired the men to bur down 


his insured house while he was out of 
town, All three men were given prison 
terms 

Arson, today, is at an all-time peak in 
the United Stai rica is the hom 
of the incendiary. Mote fires of a su: 
picious nature occur here than in any 
‘other country world. Day and 


night, the firebug and t 
take ‘nearly $300 a 
pockets of American owner? 
ditions, are burning buildings for stated 
fees, ‘Their work raises the rate which 
everyone has to. pay for fire protection 

‘An expert told me recently that more 
damage is done by one incendiary’ fire 
than by a dozen ordinary ones. In arson, 
everything is planned to help the fire 
make headway, More than half of all the 
firemen who lose their lives, die in flames 
started by the incendiary torch. A large 

gion of the 10.000. people who 
perish annually in burning buildings owe 
their deaths to fiendish firebugs who burn 
for profit, thrill, or revenge. Fighting 
arson is 2 national problem, now com- 
plicated by the ingenious tricks and the 
elaborate mechanisms used, 

‘Only a few days ago, a gang was 
trapped in the act of seiting up a fire 
machine, an involved device of coils and 
containers, in an eastern hotel room. The 
arrests followed a week of day-and-night 
watching from a nearby church steeple 
after Chief Fire Marshal Thomas P. 
Brophy, famous firebug hunter of the 
New Vork City department, had received 
a tip from the underworld that the torch 
mang intended to fire the building. 


from the 


One of the queerest cases Brophy has 
had) in recent years was an incendiary 
fire in a school for deaf mutes. He had 
to question each of the 250. persons. in 
the building, The questions were asked 
by the superintendent of the school in 
sign language and each child wrote the 
answers on the blackboard for Brophy 
to read. 

‘A fire of mysterious origin recently 
gutted a $40,000 home on Long Island 
late at night. At the time, the owner 
‘was away on a. business trip and his 
family was in Europe. ‘The house was 
heavily insured. No one was seen near 
the place on the day of the fire. 

By a brilliant bit of deteciive work, 
Sergeant Pitt uncovered evidence of an 
almost perfect plot to burn the build- 
ing and cheat the law. When he examined 
the ruins. he noticed something curious 
Cinging io the remains of the telephone, 
was a short piece of wire with a bit 0 
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Concerted Fight Made on Arson as 


Criminal Fires in United States 


Cost Over $5,000,000 Each Year 


melted copper at the end, Pitt called the 
local telephone exchange. “He learned that 
«Tong distance call had been put through 
to the house on the night of the fire, 
some ten or fifteen minutes before the 
flames were noticed. 

‘The owner had attached a wire, ending 
in a small blasting cap, so it would ignite 
container of gasoline when the tele- 
phone rang, ‘Then, after midnight, he 
fad called ‘up his own unoccupied house 
from Chicago, thus touching off the fire 
which practically destroyed the building. 
‘The fact that he was a thousand miles 
away at the time of the fire, he thought, 
‘would, completely eliminate him from 
sus 

in another instance, an electrical con 
tractor rigged up a” similar wire and 
blasting cap and attached it to his door- 
bell. ‘Then he sent himself a telegram 
from a distant city, timing it so it would 
arrive in the early morning hours. When 
the messenger pushed the button, the fire 
started inside. However, it was not 
noticed until twenty minutes Inter when 
the flames were making rapid headway. 

‘A thitd application of a. wire and a 
Dlasting cap to the work of the firebug 
recenily endangered the lives of forty 
people living in apartments above a block 
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of stores in a west- 
em city 

An electric clock. 
of the type that 
‘automatically turns 

ectric. signs on 
and off, was at- 
tached fo wires in 
a trash-illed base- 
ment, The cold-blooded plotter set it to 
switeh on the current at 1:30 A.\., igniting 
strips of celluloid and a can of gasoline, 
Jn addition, he left an electric fan running 
to drive the flames through the cellar, 
hastening their work of destruction 

All these carefully-planned and fiendish 
preparations were upset by an aching 
tooth. At 1:30 Aat, when the clock 
closed the switch, a man living overhead 
was walking the floor with a swollen jase, 
He smelled smoke as soon as the fire 
started. His quick alarm brought the fire 
department in time to check the flames 
before they left the hasement. 

Not infrequently, some strange tnfore- 
seen circumstance, like that throbbing 
molar, will trip up an arson plot and re- 
sult in extinguishing the fire in time to 
preserve evidence against 2: plotter. 

‘One of the most curious instances of 
the kind occurred a few years ago in 
New York City, A baby, sleeping in its 
crib, was awakened soon after might 

‘of hot water falling on its face 
ftom the eeling ‘The erie of the child 
aroused the family of seven persons just 
in time for them to escape from the bum- 
ing building and sound the alarm. A pyro- 
maniac had set fire to the empty apart- 
ment above. ‘The flames had melted a 


One plan used 
by Brebage isi 
Rirtated 


‘blasting capt 

in gasoline 
Soaxed “cotton 
tnd wil be dee 
hargedwhenthe 
telephone sings 


water pipe and this water, seeping 
through the floor at the exnct spot above 
the infant's head, had acted as the alarm 
that saved their lives! 

‘The menial disease that makes a pyro- 
maniac set fires is still a mystery to 
Psychology, In a number of cases, these 
dangerous unfortunates have been’ made 
sane and happy by being allowed to stoke 
prison furnaces. This satisfied their ab- 
normal craving to be near leaping flames, 

Imagine a fire department made up of 
pyromaniacs! That, was almost the situa- 
tion in one case solved by Sergeant Pitt, 
In a Long Island town, where the local 
fire department had won first prize in a 
competition among volunteer organiza 
tions, mysterious blazes began to appear 
in rapid succession. In Jess than a year, 
the town had more than a hundred fires. 
Arson was suspected, but definite clues 
were lacking 

‘One night, a man troubled with in- 
somnia looked out the window and saw 
a sedan with two men in it drive past 
‘out of a dead-end road. A few minutes 
later, in the direction from which the car 
hhad come, flames shot up from an empty 
house. The man had scen the car and 
its occupants clearly enough in the moon- 
light to give a rough description of them. 
‘The description fitted two members of the 
local fire department, one an ex-captain, 
the other a deputy-chief. 

Working fifty-three hours without 
sleep, Pitt obtained confessions from 
more than thirty members of the fire 
department. ‘Twenty-three indictments 
resulted, with fourteen defendants plead- 
ing guilty, In (Continued on page 96, 
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IME. 
‘TABLE OF 
STAR EVENTS 
The sky map. 
Fight, shows vari 


which the planets, the moon, and 
the sun ate spirited rivals, are 
constantly being run along a nat- 
row sky’ track that gocs completely around 
the heav 

Once you have learned to trace the 
‘course of these mighty racers, and how to 
know them at a glance, you will have 
endless delight in watching their sprints 
from month to month and year to year 

Fortunately, the summer nights. this 
year offer a splendid opportunity. to get 
Acquainted with the big shots, Mercury 
Venus, Mars, Jupiter and Saturn, ‘They 
will all be coursing along the part of their 
track visible to us during June, July, and 
August, 

Let us begin by tracing out a part of 
the race track, making use of the star 
landmarks we learned last month with the 
aid of our chalked umbrella and the bow 
ruler we invented (P.S. M., June, 33, 
p. 42). 

During the early evenings of June and 
July, the dipper hangs down at the left 
if the polestar. Its handle points up to- 
ward the zenith. By prolonging its curve 
you find brilliant Arcturus, high in the 
Sky. A line through the two stars in the 
side of the bowl next the handle, pro- 
Jonged about fifty half-inch degrees west- 
ward, finds Regulus, the chief star of the 
group called Leo, the Lion. Regulus gives 
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Saeirramus, SCORPIO 
Sehrcher Vth Semple 


you a point exactly in the mid- 
le of the sky race course, Tt 
appears in the westward sky 
after sunset, about sixty degrees 
from Arcturus 

‘9 find another point in the track, 
imagine Arcturus and Regulus as ly 
at two comers of a big rightangled tri 
angle. At the right angle, about thirty 
degrees on your bow ruler southward from 
Arcturus and fifty degrees eastward from 
Regulus, you will see a bright star, This 


HOW TO FIND 
GREAT NEBULA 

is the nebula 
a Asieoieeds eh 


What You Can See 


In Starland 


with an OPERA GLASS 


is Spica, the wheat ear in the star group 
called Virgo, of the Virgin, Spica also 
‘marks a point on the path of the planets. 
By joining Regulus and Spica, we have 
surveyed a section of our celestial race 
track, 

‘Along this tine pass all the members 
of our solar system including the sun and 
moon, When you find Spica, you will see, 
in the part of the track extending toward 
Regulus, two of our sky racers right the 
now. They are Jupiter and Mars. On the 
evening of Jue 4, they are neck and 
neck. Jupiter is the brilliant one slighth 
to the northward of Mars, which you will 
know by his more reddish’ color. 

If you watch these two planets through 
succeeding evenings of June and Jul 
‘you will see Mars pass Jupiter, and fea 
him far behind. ‘The position of each 
planet is indicated on the blackboard chart 
at the head of this article. Note that, the 
course of the planets along the track is 
always eastward. 

‘Your observation this summer of the 
movements of Mars and Jupiter will be 
more interesting if, you watch how, once 
ach month, the swiltly racing moon over- 
takes and passes both planets. The moon 
will draw abreast of Jupiter on June 29, 
and will pass Mars the next night. On 
July 26 and 28, the moon will again race 
‘and beat these ‘planets successive 

Now let us trace the heavenly race track 
across the rest of the summer sky. We will 
then be ready to examine some of its 
points of interest with an opera glass and 
2 binocular. 
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xciting Races in the Heavens—Faint Dots 
that Turn into Great Clusters of Stars— 


Learn How to Study Moon's Features 


By GAYLORD JOHNSON 


when they are Ephemeris and Nautical Almanac for the 
situated, and when year 1933, price $1.75, clothbound, It 
ere is no moonlight to gives the position of Jupiter's moons for 


tim them. very day in the year, together with much 
With a field glass, or bin- detailed information’ about the postion 

ocular, magnifying tight oF and movements of the planets, moon, and 

] no difficulty’ in secing all of | When you catch your first glimpse of 
he, moons, unless they are Jupiter's moons, you will be able to imag 

} TIME TABLE Deblad the planet ocso'Goes. lee tho Lick. Gatlco’ pot when be sew 
! to his side that. they. are them for the frst time in history, on Jans 


| for the Moons of Jupiter 


wiry 7, 1610. His homemade telescope 
through which he discovered them, was 
er's satellites in a seri- only a one-eyed opera glass, yet with it 
way send to the Gov- he caused a revolution in’ the world's 


The hours given ot the right are Standard 


} | ee rr paar 
| 


TIME TABLE SSeactean vench of atl Wins tok pot cue wil 
for the Moon of Saturn (Titan) “show Tita, thi larg 


Map, left, is of the fa 
fous nebula fn Orion, must wait, however, un- 
til you have a tele 


At the Rightof the Planet Atthe Left of the Planet 


une lowe at scope magnifying 100 
SuLy a" vi ‘or more times before 
| JULY (are Ly 26" t you can see in detail 
AUG. 3m A : xs rion, under the Belt the other moons of Sat- 


svat of rings 
When you have 
found the sar Antares 
inthe. Scorpion, take 
‘The lin joining Regulus and Spica cuusren Your opera "gat and 
runs eastward thiough the four a . . xin te fan ne 
fiiona star groups, outlined on the mediately around it 
blackbe chart, "bea, the Scales, Just below and to the 
fe inconpicuous’ but Scorpio, Uh ofthis smolder. 
Scorpions is easy to recognize Tt is ing red star, you wil 
y atar group that foks muck Beet nebuleny, speck 
the object for which i is name Examined through 4 
‘You wil finde diecly south at nine more. powerful field 

Qrelock during the month. of Jul tas it see 
‘The path of the planets, or ecliptic fot sgl 
tne, pastes: dteciy norih of Seor- Closely compa 
pio’ Brightest star, Antares Its 10 ter of tiny stars 


The map, right, shows the 
iar cluser fo'The Arch cuusren 


dish color explains its name, which [S/o This, by the way, is 
means rival of Mars, You will have - a good way to pro. 
an opportunity to compare them, 3 Sis, Star clusters in The ceed in all your star 
when, about October 1, Mars will be "en Scorpion, lel observations, “Have an 
approaching the star group of Scor ‘opera or field glass with 
pio, and will therefore be near An- Swusren a wide field, (Con. 


Ea = tinned on page 94) 
le easing xmmer sa eroups 
along. the. planets” path, Sagittarius, 
the "Archer, and Capelcornus, the’ Sea 
oat, have no brillant star, but the lat- 
ter is made conspicuous this year by the 
presence of the slow-moving planet St- J 
tin. It requires twenty-nine and one-hali (apeaean 
years to complete the whole circuit of the 
track, 0 it remains for more than two 
Years in each of the twelve star groups 
long the cour 
We wil frst tum our opera glass on 
Jupiter. You will know where’ to. find 
him this summer fromthe dated. pos! 
tions on the blackboard chart. Through a 
Powerful telescope, you would be able 10 
the variegated ‘belts that cross his 


*/OOUBLE STAR 


disk, These are beyond the power of an 
ordinary opera glass, though a strong “These three maps show the moon from the frat quarter ta the dhied and clearly in 
fone will reveal one or two of Jupiter's dicate the leading features tt are pont easily observable at cach time sf the month 
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Ship’s Magic Eye Pierces Fog 


Commande M 
Chariton, ut Ou 


immounoma 
Poaieers 


A EN 


tests aboard the liner Queen of Ber- 
muda,a new marine instrument called 
1 fog eve reveals the presence of objects 
hidden by darkness, fog, smoke or artificial 
smoke screens. Shipping and naval officials 
see revolutionary possibilities for the 
remarkable instrument in peace and war. 
Perils of collision at sea, as a ship plows 
through darkness or fog, may be removed 
by the fog eye. On the blackest night, itis 
said to warn of an approaching vessel as 
far as fifteen miles away; to detect a m 
acing iceberg in time to avert a disaster: 
and even to locate a drowning man, strug- 


S ‘CCESSFULLY tried out in its first sea 


a 


eerste saat 


ence PERCE Pom AND 
Hat hd MENG FOR EF 


ling in the water, so that searchlights may 
be directed on him and rescuers reach him. 
In time of war, an enemy ship, stealing 
through the gloom with masked lights, is 
spotted at once, and the sensitive eye will 
also warn of approaching airplanes or diri- 
sibles. The secret of the fog eye's power 
to sce in the dark is found in a well-known 
scientific principle. Every object that is 
‘warmer than its surroundings emits rays of 
radiant heat identical with the rays that 
stream from the familiar household electric 
heater. These rays pass easily through fog, 
smoke, and darkness. Though invisible to 
the eye, they may be detected by an elec- 


Rays,T Off by Every 
sare C Photo-E lectri¢ 
Wa unded to Prevent 

in F moke, or Darkness 


vie cell, of sufficient 
sensitivity. It is such an eye thatthe inven- 
tor, Commander Paul H, Macneil, has built 
into his instrument. Sweeping the horizon, 
it reacts to any warm body it encounters, 
and its amplified signal operates an alarm, 
as explained in the numbered legends of the 
‘accompanying drawing. Any object appre- 
Giably colder than its surroundings, such as 
fan iceberg, also operates the alarm. Addi- 
tional uses for the fog eye on land have 
been proposed, among them, the spotting 
of forest fires before they’ have gained 
Sufficient headway to do serious ‘damage. 
Macneil first plans, however, to offer 
invention to the U.'S. Navy for use on its 
vessels a defensive instrument, 
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To atm in the design of new types of orchard sprink- 
ers, an unusual proving ground has been established 
California engineer. A high shield, equipped with 

a window, permits an observer to watch the perform- 
ance of a’ spray nozale at close range, without getting 
drenched, Funnels and test tubes are set in stands at 
measured distances to study the distribution of the 
falling spray during a test. If the nearby tubes collect 
more water than those farther out, or vice versa, the 
sprayer is considered unsatiafactory. With the abd of 
the proving range, special types of vibrating spray 
hheads have been devised to give 

equal distribution of artificial 

s% rainfall over the entire area that 
is being watered. 


POCKET STEREOSCOPE 
SHOWS VIEWS ON FILM 


Goxe is the old-fashioned parlor stereo 
scope of a generation ago, but its counter- 
part, in modern guise, has just made its 
appearance. The new pocket-sized form 
‘of the instrument. ilustrated above. is as 
small as a pair of opera glasses and uses 
thirty-five-millimeter motion picture film 
instead of paper photographs. A shift 
lever causes the pictures to appear. 


1 with ps 
fit whizaes through a station may walling 1 board the 
ne made possible by a pick-up system train, The second car 
recently demonstrated with models be- is towed d 
fore French railroad officials. ‘The plan posite end 
calls for the erection of inclined ramps cline to the main 
of wide-page track at each station, Pas. and joins the 
sengers wishing to leave the train at the — train when the cable 
xt station go to a small trailer car at is reeled in, Shock- 
¢ rear, This car has an extra set of absorbing devices 
wide-gage wheels, and is attached to the minimize the jolt of 
train by a cable instead of a coupler, taking on the sudden 
When the trailer car strikes the ramp, it load. Passage from 
ends the incline, while the cable’ is the trailer to the mai 
paid out from a drum, At the top, an section of the train is 
Automatic release uncouples the car and made through an or- 
transfers the cable to a standing car dinary vestibule, 


STANDING CAR IS PICKED TOWING 
UP BY TRAIN 


REAR CARIS 
RELEASED BY TRAIN 


‘Dummy passengers were recent demonstration with these model ears. Photo shows 
‘model train about to uncouple ie trailer ex ‘close-up shows how trailer engages ramp with extra wheels 
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Big Dam to Water Sahara 


‘Tunxinc the Sahara Desert into blossoming farm land, with 
water drained from the Mediterranean Sea, is the ambitious 
project for which Hermann Sorgel, German engineer, seeks 
international support, He proposes to dam the Strait of Gi- 
braltar, and then cut a canal to flood portions of the Sahara 
below sea level, Evaporation from the inland lake thus formed 
would produce rain clouds and water a vast area, he main- 
tains, By-products of the scheme would be hydroelectric power 
and new land reclaimed from the Mediterranean, 


CALIFORNIA FISHERMEN 
WEAR DIVING HELMET 


Frsitixe in a diving suit is the latest 
sport innovation at Catalina Island, Calif 
Equipped with a diving helmet, and 
‘weighted down with a lead belt and’ shoes 
of the same heavy metal, the submarine 
fisherman walks out from’ shore as shown 
below, His trailing air hose 

‘compressor on shore, behind 

carries a long-handled, _three-pronged 
spear with which to kill his catch—if hi 
can, AS fish usually are attracted by the 
escaping air bubbles, the sport is exciting. 


oe a) 
WEIGHTS TEST NEW BUILDING SITE 
Serruixe foundations, that cause unsightly ma 
cracks in the Walls and ceiling of a building, 
fre forestalled hy an unusual testing device 
Invented by R. V. LaBarre, an engineer, Los 
‘Angeles, Calif. it determines how much’load 
4 plot can safely support before the building 
MA che chosen ste 8 sed cols with 2 


To the top of this beam is then added the 
‘weight of two wooden boxes filled with fifty 
tons of earth (illustrated in aval above). The 
settling of the soil under the heavy load is 
indicated by a pen moving across a revolving 
chart, as shown in the photograph at right 
From this chart, the fitness of the site is 
‘passed upon. An ingenious form of jack, con- 
sisting of a cylinder filled with compressed 
nitrogen gas, transfers the weight of the 
boxes of earth to and from the column, 
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New Rotor Ship Sails in Lightest Wind 


‘00 


ING like whirling surfboards 
Strange new rotors will furnish 
the power on a boat now nearing 
completion at Chicago, Laurence 

J. Lesh, pioneer aeronautical engineer, is 

iesigner of the craft. 

Unlike the Flettner rotor ship, which 
attracted wide attention a few years 

his boat will depend entirely “upon the 

wind for propulsion, No engines will be 

required to keep the rotors turning, as was 
the case with the high “chimneys” of the 

German craft, Once the pointed, vertical 

wings of the Lesh boat begin spinning, 

they keep on until the wind dies dawn or 
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the brakes are applied, 
The lightest of breezes, 
tests have shown, will 
start them whirling and move the ship. 

For more than a year, Lesh has been ex- 
perimenting with miniature rotor ships in 
the model boat basin in Jackson Park, 
besides. conducting various wind-tunnel 
tests, Hig researches have shown that the 
spinning wings of his models will pull the 
boats directly into the teeth of the wind 
ap 
the propelling power of ordinary sails, 
‘They spin equally well in either direc: 
tion, an improvement on the S-shaped 


RACK HELPS IN PAPERING CEILING 


Papexixc ceilings can now be done easi- 
ly by the layman, it is claimed, with the 
aid of a hanger ‘recently introduced. Tt 
consists of an adjustable rack that aligns 
and holds the paper, gives or takes up the 
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slack as needed, and leaves the operator's 
hands free. The hanger can be adjusted 
for height and for the width and weight 
‘of paper. As shown in photo above, the 
rack can be used on a narrow scaffold. 


wino 


wane 
bate O savoNIUs 


In" action’ provea twill nal 


rotors of the Finnish invene 
for, Savonis, which require 
a complicated mechanism t0 
shift the halves of the rotor when a ship: 
heads about and takes anew course in 
the- opposite direction 

‘The full-sized experimental boat, near- 
ing competion, wile wed 10 ya 
rotors of various sizes ani constructions. 
Different rotors of the same size will be 
covered with canvas plywood, and pol= 
fthed duralumin and tested: to discover 
svhich material is best suited for the work 
To drive a seventy-foot cabin cruiser, 
Lesh says, three rotors would be needed. 


FIVE-BLADED RAZOR 
CUTS SHAVING TIME 


Five blades, instead of one, are used in 
a new type of safety razor introduced by 
‘4 French inventor, One stroke of the raz 
for across the face is suid to remove every 
trace of hair in its path, The speed of 
the resulting shave is enbanced by the fact, 
that the razor need not be taken apart 
after shaving. It is merely rinsed under 
the faucet and screwed, head down, in its 
special case, The blacles require no shat 
ening, according to the maker, and will 
sive good service indefinitely. 
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New Submarine Model Swims Like a Fish 


Inventor af, propelte 
witha model at hie 


TIRE VALVE TESTER 
FITS VEST POCKET 


Leaxs in tire valves are quick~ 
ly detected with the aid of a new 
ocket tester, illustrated at right 
he flexible rubber socket fits 
ver a valve stem, mi 
air-tight, seal, If any air 
caping from ‘the valve, b 
appear at once in a glass eylinder 
containing water. The device 
eliminates the uncer 
familiar wet-finger test, It is pro- 
vvided with a holding clip and ean 
be carried conveniently in. the 
vest pocket, exactly like a pencil, 
and. is thus always instantly” at 
hand’ when an annoying slow 
Jeak, sometimes hard to find, 
makes it necessary to use it 


A xew paint, that 
forms its own designs, is 
‘easily applied by an ine 
experienced person to 


shades, vases, elec- 
tric push-button plates, 
and other household ob: 
jects. Decorative lines 
and ‘patterns appear as 
if by magic during the 


certain sal 
evaporated solution. 
dlferent colors, besides 
black and white, are 
available, The paint may 
be applied to metal, 
lass, or cellophane, 


Looking like a Ssh, this model of 
is propelled by fins. At let, model in the water 


Ossenvixc the mot 
fish, Franz Heudorf, 
resolved to test their method of locomo- 
tion as a means of propelling water craft, 
Recently he demonstrated, with working 
models, a new fin drive, dispensing entirely 
with propellers, which’the inventor main- 
Adaptable to subma 
all rotating fins on cach side of the 
vessel are operated independently of one 
another, and may be set to cause the craft 
to go forward or astern, tum to port or 
starboard, and dive or come to the surface 
without pumping ballast, Plans are ree 
ported under way for the construction of 
& man-carrying submarine using the new 
system of fins as propellers, 


for earthenware, form its own de 
‘experien ‘eit 


NEW BOWLING ALLEY 
HAS NO PIN BOYS 


Execrarcrry does all the work 
fof pin boys in a new type of 
bowling alley that eliminates de- 
lays in play, Duck pins are used, 
sero eset sl He 

ce by steel seats wit 5 
When a ball knocks a pin of its 
base, it, is automatically lifted 
out of the way. The balls are re= 
turned automatically by an iron 
rocker-arm that picks them up 
and deposits them in the inclined. 
side gutter, Then, merely by 
pressing a foot lever, the player 
sets all the pins up again, Power 
for the all-electric alley is. sup- 
plied by_a one-half horsepower 
‘motor. ‘The photograph | shows 
fone of the new alleys in use 
‘with, the mechanical pin boys re= 
moving and setting up the pins. 
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COMPLETE RADIO SET 
PUT IN HEADPHONES 


InveNTIVE ingenuity has succeeded 
recently in building a complete radio set 
into a pair of headphones, No batteries 
are required, since the set uses a crystal 
detector, which is adjusted by manipulat- 
ing a small knob on one of the receivers, 
as shown above, To tune in any’ station, 
the user has merely to tur a larger knob 
at the back of the same receiver, operat~ 
ing a diminutive tuning condenser. The set 
will, operate successfully wherever the 
cords of the set may be plugged into 
convenient aerial and necessary ground 
connections are possible, 


COMPRESSED AIR 
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BIG CROSSBOW HURLS MAN FIFTY FEET 


Sowressacurisc fifty feet through the 
air from a giant crossbow, a California 
daredevil recently introduced a new cit- 
cus thrill. Billed as a human arrow, he 
takes his place in a small metal cradle 
and braces himself for the shock of start- 


ing. At a given signal, an assistant trips 
a trigger and the acrobat is hurled into 
the air and lands in a net fifty feet away. 
‘The cradle is driven by a coil-spring mech- 
anism said to exert a driving force of 
‘more than 20,000 pounds, 


ns 
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NOW STEERS AUTO 


Costrarssep air replaces muscle power 


fin a new steering system for automobiles. 
Even a heavy truck, equipped with the air- 
power installation, is steered by a finger’s 


touch. Turning, the steering wheel, auto- 
‘matically admits compressed air’ to a 
double-acting piston that moves the front 
wheels of the vehicle, The new system is 
said also to su- 
press. shimmy- 
ing and reduce 
severity of road 
shocks. 


ALUMINUM FOIL. 
SUPPORTS SWING 


Topesoxsraare the strength 
of aluminum foil, engineers re- 
cently, arranged’ the unusual 
test pictured above. Three of 
the thin metal sheets, each 
about six ten-thousandths of an 
inch thick, formed» support 
for a swing in which a young 
woman sat. The imy 

swing, calculations showed, 
could ‘support 200 pounds. 
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GRAIN busT 
EXPLOSIONS 
Taide the ean, right. 


STARCH 
in FONNER 


(Siant 


REPRODUCED 


ARMLESS, miniature ex- 
plosions make experiment- 
{ng with combustibles a 
thrilling, yet safe, amuse- 
ment for the amateur ‘chemist. With in- 
expensive homemade apparatus, he can 
duplicate the explosions in a" gasoline 
‘motor and amuse his friends by burning sir. 

‘When we say a. substance burns, 
imply that it combines with oxygen to 
produce heat and sometimes light. Hydro 
gen and carbon, as well as many other 
fubstanes containing thse te elements 
isplay this property. A candle, for in- 
slance, is made of parafin, a combination 
of carbon and hydrogen. When the wick 
is lighted, the paraffin melts and produces 
Ihydro-carbon gases, which decompose to 
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by Home 


form other inflammable gases and carbon, 

If a cold object is held in a candle’ 
yellow flame, a black coating will be de- 
posited on its surface, proving that free 
carbon is given off. That, burnable gases 
are present can be shown by inserting the 
end of a short metal or ghs tube in the 
flame and igniting the unburned gases 
issuing from its outer end, 

In the case of the candle, the hydro- 
carbon gases unite slowly with the oxygen 
of the air. If by some means this action 
is speeded up, an explosion results. It is 
this speeded-up type of hyxdro-carbon com- 
bustion that is used to drive the pistons in 
‘an automobile motor, 

‘A miniature explosion of this type can 
an fed lene 
tory use 0} cat 
Sapors given off by a few drops of easo- 
line, First select a suitable tin can having 
a friction top that does not fit too tightly. 
Make a half-inch bole in one side near 

ce two OF three drops of gas0- 
‘the can, and fit the friction top. 
With the can supported on 3 stand, 
place lieted candle near the hoe, and 
eat the bottom or side of the can with a 
fas oF alcohol flame. As the can is heated 
the inflammable liquid will vaporize, mix 
with the inclosed air, and leak out the 
half-inch hole in the side of the can. When 
he sities, cen Joe the ks 
amounts of air and hydro-carbon vapors, 
it will be ignited by the candle and an 
explosion will follow. The cover will be 
gently blown from the can or the 
tacle will kick sideways away from tt 
candle. Being small and in an unconfined 


xplosions 


IN MINIATURE 


Chemists 


vessel, the explosion will be quite harm- 
less if directions are carefully followed, 

In fact, any of the miniature explosion 
‘experiments to be described can safely be 
performed in the living room, provided 
‘you use reasonable care, 

‘News items telling of violent explosions 
that blow up grain elevators always strike 
a note of mystery. Grain and explosions 
somehow do not seem related. However, 
bby using comstarch, the amateur chem 
ist can ereate such an explosion and study 
the strange phenomena caused by the 
instantaneous burning of grain dust, 

To do this, punch a small hole in the 
bottom of a balfgalon tin can. A funnel 
‘containing a, t ful_of cornstarch. 
is then placed in the hole from the inside 
so its stem extends below the can. Con- 
nect a short length of rubber tube to the 
outer end of the funnel, place a lighted 
candle in the can, and’ fit the friction 
cover in place, As before, the cover should 
‘ot be a tight fit. 

Place the free end of the rubber tube 
in your mouth and blow suddenly into the 
hose. The comstarch will be scattered 
into the air inclosed in the can and, aided 
by the heat from the candle flame, will 
unite rapidly with the oxygen. In ‘most 
ceases, the resulting explosion will blow 
the cover from the can and raise it a half 
foot in the air. 

Flour, charcoal, lycopodium, fine coal 
dust, and other common combustibles can 
be made to ignite and explode in the 
same way. Better results often can be ob- 
tained if the substance is first heated to 
remove any moisture that may be present, 
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EXPLODING 
‘GASOLINE 
‘Two or three drops of 


PLAME THAT 


Although these experiments. tend to 
show that all substances containing car- 
bbon or hy fe inflammable or ex- 
plosive, this is not the case. Carbon tet- 
rachloride, for instance, is a combination 
of carbon and chlorine used for extinguish 
ing fires and, as a cleaning fluid that will, 
‘ot burn, it is used in place of gasoline 
and benaine. Instead of exploding or burn- 

, carbon tetrachloride decomposes when 
held near a flame, 

To illustrate this, moisten a small wad 
of cotton with the liquid and hold it 
around the base of an oil lamp or lantern. 
The vapors will be decomposed and the 
iberated will condense on the glass 
lobe as a black coat 

If the moistened cotton is held at the 
air ports in the base of a Bunser 
and a copper wire is held in the 
blue flame, the flame will change to a 


chemist can do just this. 
Support the glass lamp chimney on a 
sheet of plaster board fitted with two 
lass or metal tubes, one fourth inch in 
iene, teald extend tito tne Chemeny 
long, extend up into the chi 
about half their length. When the chimney 
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tas been wited or otherwise fed 
in position to prevent it from top- 
pling over, place over the chimney 
top a sect of plaster board having 
a half-inch hole in its center as is shown, 
Place a finger over the hole in the plaster 
board the chimney and tur on 
he gas. Alter a half minute, light the gas 
issuing from the free tube under the chim- 
ney, turn the gas low, and remove your 
from the upper hole. 
first, the gas will burn outside the 
lower tubé. When the finger is removed, 
however, the flame will travel up the in- 


tilating the chimney to remove all 


phe 


A 


i 
te 


By RAYMOND B. WAILES 


How Blasts of Grain Dust or of Gasoline Vapor 
Are Caused in Your Laboratory—Tests With 


Which to Prove a Burning Candle Is a Gas Plant 


flame buming outside will suddenly. dart 
into the chimney and cause the air-gas 
‘mixture to explode with a harmless swish. 
‘In most cases, the explosion will not be 
violent enough to blow the loose plaster 
board cap from the chimney, However, as 
4 precaution, do not under any condition 
fasten the plaster board firmly in place. 
‘A novel magic flame, more sensitive to 
sounds than our own cars, forms one of 
the most amusing experiments the home 
chemist can perform. 
‘A gallon or half-galion bottle serves 
. Fit it with a 


nicely’ for this 
cork supplied with two short glass tubes 
supply to one and a 


and connect the 
rubber hose fitted with the glass portion 


of a medicine dropper to the other. After 
waiting for the air to be driven out of 
the system light the gas at the tip of the 
medicine dropper. With the gas turned on 
full, the flame will roar. 

othe place a suitable pinch clamp aver 


when striking match wil cause the sen- 
to dart. imentin 
ind that ‘high-pitched. sounds cause 
flame to shorten or dodge more than 
flame of this 


NEW ELECTRICAL SYSTEM GIVES 


VAST TONE TO 


Full Orchestra on Bounty Stage 


from Musi 


ns, 


Conductor, 150 M 


Controls Expresion with Master Key 


RCHESTRAL music such as never 

poured from the apparently empiy 
stage of Constitution Hall, Washington 
D. C.,a few nights ago when Dr. Leopold 
StokoWwski, conductor of the Philadelphia 
Symphony’ Orchestra, demonstrated be 
fore the National Academy of Sciences, a 
new electrical system of, musical repro: 
duction and transmission developed by es 
wineers of the Bell Telephone Labora- 
tories. 

‘The source of the music was the stage 
of the Academy of Music in Philadelphia 
150 miles away, There the hundped mus 
chins of the Philadelphia. Symphony" Or 
chestraplayéd a program of standart 
‘orchestral numbers. In front of the Phil- 
Adelphia stage stood three sensitive micro- 
Phones, one in the center and one at each 
Side. Each was connected separately by 
telephone lines with a loudspeaker that 
stood behind a sound-porous curtain on 
the stage in Washington 

Tn the rear of Constitution Hall sat Dr. 
Stokowski, before him a small oblong box 
not unlike’a midget radio receiver, with a 
front panel equipped with three dials and 
a pait of switches, Manipulating these 
devices, the conductor controlled the mu- 

jc of the far-away orchestra, hushing the 
sounds issuing from the loudspeakers until 
they were barely audible, and then making 
them swell to twenty times the volume 
produced by the actual orchestra 


MICROPHONE Is 
CONNECTED TO 
CELT YE SEARED 
Sn COOGESPONDING. 
WASHINGTON. 


MicooMMONES 


CENTED MICCOPHONE PICKS 
UP SOUND FOD MAIN SPEAKER 


EXPONENTIAL HORN 

UStDIn MAM SPARES 

‘ADOOWS SHOw PATH 
‘OF SOUND 


Hew CELL-TYPE HOGN MADE UP OF 

IGISMALLER HORNS BADIATING FROM 
SINGLE Une THis SPREADS 
SOUND OVER WIG ADEA. 


ceu-tyee 
SPARES 


ENGINEER anaed 


so 


‘AND TRANSTAIYTED Ove 
TELEPHONE LINES 


Audible Frequenc 
Musee tle lett aee Bette ons) 


piety 


Bee ethower 
Seer" 
Reo 


booty 


Fporenses. 


eequency crcues. 


At no time was there any suggestion 
of distortion, nor any hint, in the qual- 
ity of the music, of the electrical trans- 
fer it had undergone, For the new ap- 
paratus—mictophones, amplifiers, elec- 
trical filters, transmission lines, and 
oudspeakers—reproduces with abso- 
Jute fidelity all sounds that, the normal 
human ear is capable of hearing 
Moreover, the location of the micro- 
phones in reference to the source of sound 
8nd the placing of each loudspeaker in a 
position that corresponds with that of the 
Particular microphone. with which itis 
Eannected brings about an effect that the 
Bell" Telephone engineers call “auditory 
perspective,” that is an illusion that causes 
the listener to seem to hear a_ specific 
sound from the point at which it originates, 
For example, the audience in Washington 
had no dificulty in telling just where on 
the Philadelphia stage the brasses, tym- 
pani, bass viols, and so on were placed. 
Hum and the other noises are only one 
theee-hundredth of those heard from mov 
ing-picture theater sound equipment. 
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HOW YOU CAN PUT 


“Tone Control 


on your 


RADIO RECEIVER 


I’ YOUR broadcast reciver is not 
equipped with atone control, you 
can provide one for less than a. dol- 
lar, By following the simple connections 
indicated, any’ one can hook up this el 
cient tone control without altering one 
connection in the receiver. 

‘The auxiliary tone control consists 
principally of a fixed condenser  con- 
nected, in series with a suitable variable 

xl placed across the output of 
er. If the receiver has (0 
‘output. tubes in push-pull arrangement, 
the’ series-connected. condenser and. re= 
sistor can be connected across the plate 
prongs of the output tubes, If the re- 
Ceiver circuit terminates in a single out- 
Bt tube, one end of the ausiary cect 
is connected t0 the plate prong of the 
single tube and the other end is connected 
to the ground binding post of the receiver. 

Connections to the plate of an output 
tube ean be made by removing the tube 
from its socket, locating the plate prong 
by its position (PSM, Apr. '33, p. 62). 
ad looping the are end of pce of 
insulated wire around the prong close to 
the base, "In replacing the tube be sure 
that it is pressed tightly into place and 


Receiver Sunk 


IATEUR radio operators who spend 
ong hours on the air can obtain be 
ter tuning and greater comfort 

tersinking their short-wave receivers be- 
low the surface of the table, As shown 
in the illustrations below, a ‘rectangular 
hhole is cut in the table top and the 
receiver cabinet is set in so the front 
panel rests at an angle. Wooden braces 
or leather straps are screwed to the under- 


Diagram, above, shows how 
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bring the insulated wire out from be- 
tween the tube and socket by the shortest 
route, If devied, special water adapters 
tan be obtained from any. lage tadio 
dealer for making thexe connections 

Tn the diagram, the variable resistor i 
valued at $0,000’ ohms and the capacity 
bi the condenser from “O01 to <1 mld 
Since‘the best value for the condenset 
‘will depend on the types of tubes used in 
the receiver, a range of values has been 
ven, Firs ‘try the smaller, then the 
in Table Top 
side ofthe table top to form a cradle for 
the receiver. The Fectangle should be a5 
long as the cabinet and slightly narrower 
than the ‘lagonal of the cabinet end 
Bexdes giving greater frecdom in dial 
ing, this ‘angular postion of the controls 
allows ‘better illumination of the dal 
faces. This system of mounting short- 


ave apparatus is used by a group of 
St. Louis, Mo., amateurs who have many 


times communicated with Australia and /“ 


New Zealand —H, W. P. 


larger, and finally a few intermediate 
values, Retain the one that gives the best 
results over the full range of the 

When all the resistance is placed in the 
circuit, the tone control will have virtue 
ally no effect on reception. As the resist- 
ance is reduced, however, more and more 
of the high frequencies will be sent through 
the condenser instead of the loudspeaker. 

Depending on the room available, the 
variable resistor can be mounted sepa- 
rately or on the receiver panel. 


‘Two of the new miniature lightning arresters 


Tiny Lightning Arrester 


A sew type of lightning arrester is now 


available to the set builder and radio fan 
It is no larger than an ordinary rid leak 
and can be attached by means of its pig- 
luils directly to the ground and antenna 
terminals at the rear of the receiver of 
mounted in a spring clip as shown above. 
Tt is also suited for use as a protection 
‘on the antenna impedance matching 
transformer in shielded transmission line 
antenna systems. One end connects where 
the transformer attaches to antenna wire, 
the other to grounded shielding 
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sing the New’ Lubes 


By GrorGE H. WALTZ, Jr. 


PECIAL adapters now make it possible to 
use the new tubes in old radio receivers 
Without changing a socket or touching a 
connection, you can modernise your set 

by installing tubes of the latest. design 

‘Hitherto, with each new tube development, 
set owners’ have been discouraged by the fact 
that the improved types could not be used to 
replace theit old tubes. Physical diflerences in 
the construction of the tube base and in the 
general design made direct substitution of the 
new for the old impossible. 

By sing the adapters shown on this pare 
direct substitution is now practicable, In fact 
all sorts of tube replacements are made feasible 
For instance, small-based UX tubes can be fitted 
into old bayonet type, WD-11, o UV-199 sock- 
ets, Heater tubes of the 'S6 or '27 type can be 
tse in sockets designed for filament tbe 
‘OIA and '26 variety. Five-prong tubes can be 
inserted in four-prong sockets and tubes requir 
ing a 24-volt filament supply can 
info sockets wited for $ vols, Thus oll syle 
receivers can now be modemnized with new tubes 
at little cost. 

‘Of greatest interest are the simple adapters 
that make possible the use of the newer type out- 
put tubes in sets designed for the older '71A and 
"45 tubes. For example, one adapter having a 
fivesprong socket and a'four-prong base makes 
the proper internal connections so a type '47 
tube can be placed in a "45 socket to obtain 
seater volume. The "47 is inserted in the adap- 
ter and the adapter in turn is placed in the origi- 
nal 45 socket. No other changes are necessary. 
‘The adapter connects the '47 into the circuit as 
a high-mu triode, resulting in increased amplifica- 
tion. This same’ adapter can be used to substi 
tute a type "46 for a '45 or a type ‘33 in a ‘30 
or 31 socket. 

Using_a slightly different adapter, the brand- 
‘new 2A5 power amplifier can be substituted for 
the "45. The adapter, consisting of a six-prong 
socket and a four-prong base, has a special 


Adapters Make It Possible to Modernize 
Old Receivers Without Changing Sockets 


TUBE CHANGES WITH ADAPTERS 
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With these adapters, old sets can now be modernized. The drawings 
under each photo show the connections automatically made by the 
adapters to allow newer-type tubes to be used in the old receivers 
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built-in, centertapped filament resistor to climi- 
nate hun, If your present receiver terminates with 
1247, you can substitute the new 2A5 tube for it 
by ting an adapter having strong socket 


in greater 
volume witht decreased hum by substituting a seve 
tn-prong '39 pentode for either a four-prong "33 
ra Bve-prong 47. Both adapters contain intro, 
Centerstapped lament resistors. 

Sct wing two's pes pllamangement 
can be improved by making use of a special du 
sper that allow the wi of the newer tye 47 

odes in’71 sockets. No change, other than the 
sertion of the adapters, is necewary. The two 
ppentodes automatically are wired in acres so that 
ho series resistor is required. One adjustment, 
thowever, is pecesary. Since many acs, using "1's 
have the lament ‘circuit crossed, one. of the 
adapters is equipped with a phone-tipped lead and 
two spring-elip terminals. The lead must be in- 
ferted in the terminal that lights up the tubes 
‘when they are placed in the circuit. How this set 
Of adapters is wired is shown. in the diagrams 

Tn many receivers, a type "24 tube, having a 
fiverprong base, ip wied ara biased detector, In 


») in Your Old Set 


these sts, the newer 'S7 cane used a the de 
tector provi oper adapter is instal 
‘This sime adapter also can be’ used to replace 
deype ss wana 

About a year ago, a new type of rectifier tube 
was developed. The '82 rectifier was designed to 
‘meet conditions present in new sets and although 
it looks like its predecessor, the type '80, in 
foal inter! cobsracon, i bay's 2)feolt Bee 
‘ment instead of the $-volt variety used in the '80, 
However, by means of an adapter, the 'B2 can 
be used in pce of the, '80, An external, built 
filament resistor cuts the S-volt filament. supply 
down to the required value, By using an "82 recti- 
fer in place of the "8, increswed fer voltage i 
obtained. 


‘Adapters also have been developed that. make 
gossbl ube substitutions in automobile receivers, 
‘The newer type ‘41 output tube, having a 
prong base, can be used in place of the. fve- 
prong °S8, A change of this type, of course, makes 

4 grid-clip connection necessary. However, a stud 
is provided on the side of the adapter to’accom- 
modate the grid clip taken from the replaced '38 
and, as shown in the drawings on the opposite 
page, connects it internally to the grid of the '41 


Building a Crystal Set for the Children 


LTHOUGH considered ob- 
solete the crystal receiver 


tapped at every tenth turn and cone 
ttle sl WN 


Still has many uses, This i 


preg the children of the family with, 
satisfactory receiver of their 

tun Repsrdicn of tte proprems the 

‘rown-ups want, the children 

the tril of tuning in their favorite ata 


tia 


‘The coil, seventy-two turns long in all, 
should be continuous, 
1 a crystal receiver is to 


{act on the detector is called, must rest 
‘on a sensitive spot on the crystal, To 
find a sensitive spot, connect in the buz- 
zer-test circuit”-as indicated. With 
the buzzer on, move the catwhisker 
around until the buzzer is heard in the 


the ‘onstruction of a crystal set is 
qreatly simplified. Merely remove the 
broadcast coils and condenser from the 


chassis and connect them together with 
‘crystal detector and a fixed condenser 
‘according to the diazram below. Crys- 
{al detectors and earphones can be ob- 
{tained from any dealer in radio parts 
If you have a pound of No. 26 insa- 
lated wire, you can wind a receiver coil 
‘ona 2-in. diameter cardboard tube. The 
‘Upper portion ef the coll should be 


2on Cnvriae SeiecTOR 


caysta 
verteroe 


‘Seago. 


saonacast ReceN eR 


able condenser, 
‘Within twenty-five miles of any large 
broadcasting station, a crystal receiver 
‘of this type shoud bring in faily loud 
‘znals on the earphones. OF course, it 
twill be necessary to use an antenna sep 
arate from the one serving the larze 
letric receiver. For best restlts the 
Stntetina should be 100 feet long. 


ESSE enstay 


SEO 
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New Devices © 
FOR THE BUSY 
HOMEMAKER 


NEW coconut 
SHREDDER. This 


KILLS THE MOTHS. Above and at 
Fight, ace two views of s garment con" 


in a protect. 
ing from moths. A ligula chemical, 
DU inside it releases 2 killing vapor 
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ciel 


SPECIAL MILK HEATER 


(with water and dhe mile fn ups 
per section, is heated by the 
I'net ball over 


INVALID'S 
TABLE. “Ti 
the are cooralen 


‘TWO WASHERS IN ONE, This washer has two 
iments, either of which can be taed independently. 
‘The smal ‘enrvents, is alse 


) STAIR MATS HELD DOWN. Two adhesive 
fede om the outside cot stale mat Bold 
/ Wen ‘place srithout at all marring the suriace 


OPENER ALSO SEALS BOTTLE. cs) 
moved rom bottles with the opene 
Below, whieh alsa seals them sie tight 


D——— 


rene 
tote and the juice is dropped over the meat for uae in remaving tops from catsup botles 
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By MARTIN BUNN 


Auto Glass that’s Grash-Proof 


RAKES screeched and horns sounded 

peepee sea 

Model Garage tow car, cut in sharp- 

ly to avoid a truck, and crashed 
‘through the white fence bordering the 
well-paved highway. 

For a moment, Gus Wilson and his 

urtner, Joe Clark, were speechless. Then 

jus slid the garage car to a stop and 
both ‘men hurried back to the wreck. 
‘The driver of the truck trotted toward 
them from the. ‘ite direction. 

“Are you O. K.?" Gus asked as a small 
man, holding a red-stained handkerchief 
to A need eniine ae ‘out of the ditched 

“Except fori cut,’ a: said athe man, 
sperm Xsan toate 
blamed ‘windshield seemed eae 
right in my face when I hit that fence. 
isa yee cutee da ek 
truck when I started to pass you.” 

“We'd better get you to a doctor,” 
the truck driver put in. “Cuts like that 
are nothing to fool with.” 
the cn Coy Cory Pcl ed 
wrecked machine in the ditch, 

Aside from a shattered windshield and 
‘a badly crumpled fender and headlight, 
ay rence inte ted oe 
Gus Wilson bent the mangled mudguard 
clear of the wheel and climbed into the 
driver's seat. 

“A busted windshield sure contains a 
Temp tethed abe pare pliers roms te 
a ae 
seat. “The whole car's sprayed with it.” 

“You're telling me?” said the injured 
driver. “When T hit, that windshield just 
disintegrated. I'll be picking it out of 
my hair for months.” 

Gus carefully backed the car onto the 
road. “Joe,” he said, “suppose you drive 
Mr—er—" 


56 


“Kennedy,” supplied the man. 
iesippe yor aves Me Rete 
opty a 
in bin cor acd TH follow in the wrecker,” 
continued Gus. “And if 1 were you, Mr. 
Kennedy, I'd see a doctor first thing. 
‘The car can wait. Bring it around to- 
morrow and I'll look it over. Probably on 
its needs is a new windshield and a lit- 
tle ironing out on that fender.” 


US was standing in the garage office 
G puiched and bandagad rived 
i arti 
I'tere Tam,” he called in answer 
to Gus's greeting.’ “Now that I'm all 
mended, 1 guess IMl treat the car to a 
few repai 
“How's the cut?” Gus asked, indicat- 
ing the bandage over Kennedy's eye. 
"Fine, Doc says Tl havea sar, though, 
Had to take four stitches to close it up.” 
Gus drove the car into the repair shop 
and started a systematic inspection of 
the wheels, brakes, and steering gear. 


G US says: 


‘You owe it to. 

family, and the other d 

the rods 00 see that gost car 

as safe as you can make it. Steei 

ing gear failures, tie blow-outs, 
cause as many 


bad Sccidents as reckless driv- 
‘ing. If you call yourself a safe 
fver, be sure your cat's con: 


trols respond quickly. A frac- 


tion of a seconds. delay 


“Looks like your car got off easier than 
you did,” he said as he tested the wheel 
“Outside of that busted wind- 
shield and folded fender, she's O. K. If 
that windshield had been as. up-to-date 
as the rest of the car, you'd have es 
‘caped without a, scratch.” 
“How come?” Kennedy asked. 
Cts said nothing as he ambled across 
r ir shop, ani ared_throtig 
the rem lor. When be reappeared, 
he, two squares of 
soy centd Reeves taper a 
asd haldog out the two ass sheets, 
‘Kennedy held the two samples to the 
Hight, looking first through one and hen 
the other. “They look alike to me,” he 
sai, excepting for the back strip along 
the. edge of th 
us a te sections of alse 
a ths beds bench 
ind stepped ba 


Swinging his arm ina wide arc, he 
fun the heavy wrench at, one of” the 
lass squares. Kennedy ducked as glass 
showered down on the repair bench. 

“What did you expect it to. do, 
bounce?” Kennedy said, obviously puzzled 
by the strange performance. 

Without answering, the gray-haired 
mechanic tossed the wrench at the sec- 
‘ond square of glass. Cracks darted from 
the point where the tool hit, but the glass 
did not shatter. Instead, it held its shape 
as the wrench rebounded, 

“Say!” exclaimed Kennedy. “I've seen 
shatter-proof glass before? but it was al- 
‘ways brown and cloudy-looking. I thought 
those two pieces of glass were cut from 
the same sheet. 

“If you'd had a windshield made of that 
id Gus, “you'd have saved a doc- 

and ‘a/mean gash over your 
eve to boot.” (Continued on pace 92) 
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BETTER SHOP METHODS : IDEAS FOR THE HANDY MAN + BLUEPRINTS 


MODEL MAKING : HOME WORKSHOP CHEMISTRY : THE SHIPSHAPE HOME 


HERE JS THE LAST WORD. IN 


Racin g Ciathoats ya 


BY 


An authoritative article by the designer BRE crock 


of the best one-man yacht yet developed 


A vcieae ‘most recent contrit 


1g a eae mcrypt, mae Be a rom the care 
Fatying plans fo $75 or less, including serviceable sal. This 
should help erase once and for all the popular fallacy that yachting 
is a game only for the rich, 
Redesigned from the Snow Bird cas, so popular in California 
‘waters, for the American ‘omimittee and raced in the 


Simp eames at he represents com- 
sdefiorts to produce a eraft easly a Sa of sturdy construc- 


tion end inenpeanve, Her engi ig tf 13 in and the care 
beam is 4 ft.11 in. She is fast under sail, quick in response to the 
tiller, and can be used with an outboard motor. 

‘You may suit yourself as to whether you build the framework 
right side up or upside down. Olympic. may be copstructed either 
vay, though the plans ean be followed more easy with the keel 

'AL the outset you should lay her down full size on paper, pref 
erably spread out on the floor of your shop or workroom. It will 
hot be necessary, however, to make full size paper patterns, al- 7 
though you will nd ft valuable to outline the boat in every respect ‘cied naval architect wi developed the orginal lane 
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angen iy wanccaniy 


a 
‘ Nate 


Siegmanocaty 
4 Dt ConceED MT Br Cavs 
Foy wea 


| saws | 


Te PLANK 
rane Saiong tt Wome 


serene 


“Eureawoan wr 


A study of these drawings will show how 
Sire ie consrcted. Beate beng te 
Satid hers however, tt forlay ove 
Your own fall tie’ drawings on heavy Paper 


From the outline you will have a complete 
picture of the craft, enabling you {0 see 
wherein she differs from any other small 
boats you may have built, 

Although anyone familiar with tools 
will be able to tum out a finished boat, 
careful study of the plans will enable 
you, (0 build a craft that not only will 

wve a more professional appearance, but 
will perform better in the water, 

First make the form on which to set 

up the boat, Second, lay the keel on the 
form and put in the centerboard trunk. 
‘The finished keel, measuring 7% by 6 in. 
by 11 ft, 11% in, may be cut from a 
single oak piece 12 ft, long, while the 
trunk pieces, of course, shoul be nailed 
together, The slot for the centerboard 
should be cut in the keel before the keel 
is set up. 
After the keel has been installed, the 
headpieces of the centerboard trunk may 
be fitted by forcing two blunt %-in, bolts, 
6 in, long, oF galvanized wire nails of the 
same length, throuzh the keel and head- 
pieces 

‘The bed pieces of the centerboard trunk 
go in next. OF the two usual methods of 
Construction, you. will find it easier to 
drive in Y4-in. holts 7 in. Jong from the 
bottom, but these must be countersunk at 
the top in order that, the next section of 
the trunk may fit lush, 

Three bolts or galvanized naits should 
be driven into each end of the headpiece 
to bok it fast, The other sidepieces of 
the centerboard trunk must be fastened 
right through with drift bolts lang enough 
to enter at least 3 in, into the side next 
beneath, Bolts 7 by 14 in, will serve suit- 
ably, although wwire nails can be made to 
0. These should be spaced 8 in apart— 
2 spacing suitable for calking. Since ail 
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‘seams, even the bottom one, are abow 
the water fine, not much water can come 
in through the trunk even though it be 
poorly calked. 

‘Next, you should get out the stem. You 
ccan insiall the stem either before or after 


Heng op be Nel, thou the lates 

robably wil prove’ more simple, ‘The 
ime fs true of the transom 

Fasten the stem to the keel with three 

4 by 14 in, bolts, and secure the transom 

to the knee with three 14-in, bolts of 
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ERE is a make-believe gasoline en- 
sine for toy motorboats that is, in 
reality, an unusually convenient 

means of holding the fasMight cells 30 
often used to drive small boat, motors 
Heretofore the problem of holding and 
connecting cells without, shorting them 
has been a difficult one, The quick-change 
feature allows cells to be changed without 
making a trip back to the shop, as would 
be necessary if the cells were soldered and 
taped together. 

‘The sheet metal base resembles the up- 
ofthe crankcase of a gasaline 
engine, and the cells suggest the cylinders, 
‘The cells are connected in series-multiple: 
two cells in multiple and three pairs in 
series, This gives 4/4 volts at twice the 
capacity of singe el 
1e base is supported by two uprights, 
marked in one of the photographs, that 
ft just inside the base at each end The 
le 


th of these supports, shape of lower 
and method of attaching to the bull 
Ne lepend on the kind and shape of the 

Details of the parts are given in the 
drawings, The base and clamping tings 
may be of tin plate. The insulating strips 
may be 1/16-in, bakelite, fiber, or cellu- 
Joid, The negative terminals may be 18- 
mage galvanized steel or 1/16-in, brass. 
AMD postive terminal may be of spring 
bronze, cut from weather strip. The clamp- 
ing rings should be bent into shape around 
me bout ends eA ee the 
damping sewer ce. The negative 
termlnas shoud then be screwed town, 
the rings being held in place on them 


Flashlight Cells in Motorboat Model Look Like Racing Engine 


while the soldering is 
done. The cells are then 
taken out and the posi- 
tive terminal screwed in place. The ends 
of the latter should be bent up as shown 
in the assembly drawing, 

When the top ends of two cells are 
pushed down into the rings, the center 
terminals make contact with’ the positive 
terminal, and the zinc cases are in contact 
with the’ negative terminal. The clamping 
fs accomplished by tightening a mac 
screw, which passes through the holes in 
the clamping ‘tings. All machine screws 
are No, 6/32—R. W, WAGNER, 


ther parts and, at 
‘estembted ‘unit 


Inexpensive Four-in-One Unit Helps Beginners Do Better Microscope Work 


oseope accestory made mainly from 
“Te includes underscage and over 
turntable, and an adjustable glass 


‘Now that the microscope has become so 
popular, some readers may wish to. con- 
struct this compact combination outfit 
consisting of (1) an adjustable under- 
‘stage light, (2) an adjustable reading glass, 
(3) an adjustable dissecting turntable, and 
(4) an anaes shove ree light. The 
Uunderstage light is of a well-known stand- 
ard make, mounted on a rear-view auto- 
‘mobile mirror. The flexible lamp standard 
Pa ae from an old desk Jane 

reading glass support is made from 
electrical, fittings. purchased inthe “Ave 
and ten.” The turntable dissecting plat- 
form is an old tin frame with a glass top 
and green felt underneath, The felt is 
ae Chage ges which is drilled 

fastened to the pivot screw oing 
through the end of the arm that supports 
the turntable—Oscar FREEMAN. 
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LAWN SHOWER KEEPS CHILDREN COOL 


A Laws shower bath for children can 
be’ made at small expense as shovn in the 
accompanying illustrations, ‘This fixture 

also be placed beside an ordinary 
bathtub "and connected to the. mixing 
faucet by a short hose, or it can even 
be used near a floor drain in the basement 
by connecting it to the hot and cold lines 


through a Vand a hose connection. 

The base is a pipe flange cast in 
fa circular concrete block or fast- 
ened to 2 flat board or an iron cast- 
ing. The standard is made of ¥4-in. 
galvanized pipe and standard gal- 
Vanized fittings. A regular shower 
head can be used or a cheap one 
purchased at the ten-cent store, oF 
a hose sprinkler head will do very 
‘well for an outdoor shower. The 
cost of materials co make the one 
illustrated was $1,04—Eart D. Hay, 


Suggestions for homemade shower 
ed's photograph of one that cont only 1.94 


LYE ETCHES DESIGNS ON ALUMINUM 


‘You can improve the appear- 
ance of aluminum articles by 
etching decorative designs in the 
metal witha strong alka solution, 
Wherever the fluid touches. the 
metal, it, produces a beautiful 
matte surface that contrasts strik- 
ingly with the usual polished 
finish of aluminum pitchers, syrup 
dispensers, aquarium frames, and 
the ike, 

Coat the area to be decorated 
with @ parafin film a few thou- 
sandths of an inch thick. This és 
done by heating the metal sli 
find. then rubbing it with 
ff the wax. Reheating will 
ute the paraffin evenly. 

Draw the design on a piece of 
pape and outing it with pinholes space 

ly close together. Lay the paper over 
the waxed surface of the aluminum and 
xo over the design with a piece of cloth 
moistened—but_not_wet—in gasoline or 
benzine. Let the liquid evaporate ond 
then remove the paper. ‘The design will 
be outlined by a series of tiny dots where 
the gasoline came in direct contact ‘with 
the Eoating Although not prominent i 
dots can be seen plainly enough to be 
used as a guide in removing all the wax 
from the areas to be etched. 

‘Use a sharp, slender knife to scrape the 
wax from the metal. You can make s 

ible tool by thrusting a needle eye- 
fst tn moot Meds te thes dg 
the other end so that a sharp, diagonal 
edge is produced. Be sure to remove 
every trace of wax from the aluminum 
Wherever you want the alkali to act. 

Make the etching solution by adding 
teaspoonful of water to an equal quantity 
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‘of washing Iye. ‘This produces a thick 
Tiquid that you must keep from your 
fingers and clothes. Apply it to the 
aluminum with a piece of cotton wrapped 
around a stick, being careful not to touch 


CAMP WASHTUB MADE 
FROM CRACKER BOX 


Curaxuixess in camp is made easy 
with this combination washboard and tub, 
which also serves as a compartment 10 
carry canned goods. cooking utensils, of 
other equipment while traveling. 

Oban a lange tin cracker, hax. from 
inc washboard with a metal 
agin te prevent cuts and tear, nthe 


clothing. It should be hinged inside the 
box lid as shown, Tt will be seen that 
the board is hinged in such a way, that 
the water runs back jnto the box. After 
use as a washtub, the box should, of 
wurse, be dried thoroughly to prevent 
The cost for the box and washbourd 
was only $1.25, Its assembly was com= 
pleted at home 
M ‘owners and oceupants of 
room apartments also may’ find. use 
wr the idea—Cuirron Paxk BALDWwis 


parts of the article where no design is de+ 
sired and which are not protected by wax, 
Etching will require from 5 to 30 minutes, 
depending on the depth desired, strength 
of the Ive, and other conditions, 

Finally,” wash the lye off with clean 
ater and remove the protective parafin 

coating by pouring boiling water over it, 
‘No further treatsnent or Gniahing is re: 
quired —Wattex E, Bearox. 
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Unique Bird Houses 


By ERNEST V. BAKER 
A BIRD house made on a ji 
scroll saw was tmercly just 3s good 
"bird house constructed in the ca 
Vertional board-saw-hammer-and-nail 
method, then it would he worthy of Ut 
Hote, However, try one of these houses on 
your jig saw and Til wager the. sate 
iails ‘for bird-house purposes in your 
Heighborhood will take’ a slump 
The inexpensiveness of material, th 
mplicity of construction, the beauty o 
{ainable, the durability, and the unlimited 
Variety of designs which can be work! 
Out are unique features of this sytem 


‘The first step in making any of the 
houses shown is to lay out on a piece of 
rdboard the full-sized front view, us 
if the 2-in, squares as a guide. Cui out 
the pattern, following the outside line 
and the line ‘of the nesting cavity, 


A NEW SERVICE 
FULL-SIZE PATTERNS: 
for Three Bird Houses 
Do you find it difficult to_un. 


derstand mechanical drawings 


ind to lay ‘out your work accu 
ately? ‘Many ren 


readers do, and for 
that Feason they are handicaj 
in taking up craft work. What 


they need ‘to give them a good 
ave "are, fullsize patterns a 
Say to follow asthe patterns 
Sold for making women’s clothes. 
Porutan’ Science Montuty 
hae prepared patterns of this type 
for three bird houses—the wren 
house marked Gin the group 
above, the larger house immedi 
ately below it, and the still larger 
wroodngcker house on the opposite 
age. All three will be sent for 25 
Cents. Use coupon on page 80. 
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A new and eas) 


, the material should be selected. 
Paying no attention to the kind of wood 
or its quality, pick out as many pieces 
as you can find with a thickness of from 
¥; to 24% in, on which the pattern will fit 
{f necessary, you can use a board wi 

is twice as long as is required but only 
half wide enough by sawing it in two. 
gluing the edges together, and clamping 
until set. ‘The glue used should be of the 
absolutely waterproof variety such as 
ood casein glue. 

“The marking of the sections is now in 
order. The house shown at, the right will 
be used as an example. This house has 
nesting cavity depth of S in. To make the 
required depth, select as many of your 
thickest pieces’ as are necessary to give 
a total thickness of $ in. or a little over 
In the house shown, three pieces slight- 
ly less than 134 in. thick were used, On 
these sections fasten the pattern down 
with thumb tacks and mark around both 
the outside and inside 

‘Select two pieces not over 1 in, thick 
for the front and back sections. Fasten 
the pattern in the same manner as before 


way to utilize odds 
in making a large variety of strong, 


and ends of lumber 
graceful nest boxes 


and mark around the outside only. Also 
mark the entrance hole on the front sec- 
tion and a 2-in, cleaning hole on the back 
section. 

‘The eaves should now be marked on 
smaller pieces of wood. Their upper edges 


POPULAR SCIENCE MONTHLY 


Jig-Sawed fom Suraps 


Prize Winners 


IN OUR 


Novelty Jig-Sawing 
CONTEST 


“WHAT novelties besides 
nie ane een we 
Rey, albed ‘one readers 


FIRST PRIZE, $25 
Exwot V. Baker, Lafayette, Lod, 
SECOND PRIZE, s15 
Bill Chaney, Wakefield, Afich. 

‘THIRD PRIZE, 55 
Thomas B. Owen, Cleveland, OW 
(oraAcp ied mage 


D.C. Marshall, Me 

hs tat ste Wa sisi 

om ‘acon Bush Thelore 
“ut W. 


Se boul Mot’ View A Gulday. 
ander, Wis Mer Yo, Mason 
it Gis Fe Wa 
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‘THE SECTIONS IN ORDER FRONT TO BAC! 


should be marked with the same pattern 
as has been used for the main sections, 
bbut the underside should be marked with 
another pattern made of paper. There is 
mo,need for peat accuracy in this case 
Vith the sections 
ox" on cach where He 
the surplus is cut away. Small inacc 
cies in the pattern will make no differ- 
if the sections are put together with 
the “X's” all facing one direction, 

Now for the cutting. Drill a %4-in. hole 
near the line in the waste part of the 
wood om the sections where an inside cut 
is necessary, namely, the cavity of the 
central sections and the entrance and 


cleaning holes. Threading a fairly heavy 
saw through one of these holes, fasten it 
in your jig saw and cut out the inside 
portion marked. Having finished all the 
inside cuts, cut accurately around the 
outside lines. 
If the house requires bark on the in- 
side and outside of the front section. such 
as the house being described and also the 
woodpecker house shown above, the in- 
side bark should be put on next. Fasten, 
the bark with casein glue and smail brads, 
The sections are now ready to be 
sembled. After making sure that the “X's 


1 feces tection, on cae ms 
face of adjoining sections where. they 
a ng | Eye ell 

furately"and. then clamp the whole a 


sembly. 
tien the house hag been taken from 
the clamps, any irregularities in the sur- 
face can be removed. with very coa 
sandpaper and the edges rounded very 
slightly. Fill any holes or cracks with a 
waterproof crack filler. 

‘ow bore the drain hole or holes in 
the bottom. Fasten the bark to the front 
of the front section, if the plans call for 
it, and insert the perch. 

A simple pair of brackets for suspend 
ing the house can be made from strips of 
‘metal. Using a metal cutting blade on 
YOUF saw, Cut out two strips of sheet 

, aluminum, or brass 4 in, long and 
¥%4 in. wide. Fold’ these in the middle to 
form double strips 2 in, long. Bore a small 
hole 14 in. from the folded end for the 

Sporting wires of eyelets, and another 

from the opposite end for the 1- 
in, screws which fasten the brackets to 
the roof of the house. Put the folded end 
of the strips in a vise up to 1 in, from 
the open end and spread these open ends 
apart until the angle conforms to the gable 
‘of the house. Serew them to the root 

The houses shown had one coat of 
shellac and two coats of varnish, stain, 
However, every, craftsmen has his own 
ideas on how a bird house should be fine 
fished, so this will be left to the indi- 
dual taste, At the Same time that you 
finish the house, put a similar 
one side of a metal disk 3 in, in diam- 
ter. This disk should have four holes for 
screws bored 14 in. from the edge and 
Spaced equidistant around the circumter- 
fence. Aiter the finish has dried, screw the 
Hate over the cleaning hole, using small 


“Slang the bird house up, preferably fac- 
ing south or east, and it’s ready for the 
first tenant. 


Cy 


Reat usefulness is combined 
‘with economy in these ingenious 
Stools. They’ were designed. for 
children, but, from the way in 
which they are appropriated by 
{grown-ups at every opportunity— 
‘well, possession counts nine points 
in the law! 

The materials required are few: 
For each stool allow one piece 16 
in, wide by 17 in, long for the 
back, and one piece 12 in. wide 
by 16 in, long for the seat; these 
ould be 196 in, thick Also: ob- 
tain a 12-in, length of wood 2 in 
square for a leg, and three 294-in, 
screws for attaching the seat and 
back, If wide stock is not avail 
able,’ put two pieces together with water- 
proof glue and corrugated fasteners. 

The essential tools are a compass saw, 
an expansion bit or large auger, knife, 
chisel, wood file, and a light plane, A com= 
pass is handy for laying out the work, but 
a makeshift—even a nail and a piece of 
string—can be made to answer the pur- 


shown, but all have the same quaint, squat 
proportions. There is nothing in construct- 


CHEAP AGITATOR 
FOR CHEMISTS 


Is caeanicat work it is 
often necessary to agitate 
various chemicals. This con- 
stant agitation may be re- 
quired either to bring about 
‘reaction oF to insure a per- 
fectly homogeneous mixture 
fof whatever ingredients are 
being used, The instruments 
sold for this purpose, al- 
though convenient and’ well 
designed, are expensive, and 
for that’ reason the writer 
devised alittle machine 
that employs an old electric 
bell. "This is illustrated at 
the right. The gong was re- 
moved and a sheet metal 
paddle soldered to the end 
of the clapper arm. When 
used with a 6-volt bellring- 
transformer, this little 
agitator serves its purpose 
almost as well as commer- 
ial-apparatus—B. C. 
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‘This agitator is made by. 


soldering = 
Paddle to the Clapper arm 
Sta commen eleciie bell 


CHILD’S CHAIR NEEDS ONLY THREE PIECES 


ing the chairs to tax the ability of even an 
amateur, Making the legs will probably 
require the most time. First lay out the 
‘octagons at the top and bottom, making 
allowance for the taper. After the leg has 
bbeen shaped, cut a round tenon on the 
‘upper end, 


fit the 14-in, hole 

only a knife, a 
wood file, sandpaper, and patience, this 
tenon can be shaped to fit almost perfectly. 
Make this joint tight, but do not force it 
‘enough to split the seat, Secure the leg 


small metal 


them out, 
protection over the wooden retaining walls 
that are commonly set around the stake used 


by driving ina thin wedge as 
shown in the plan view. To. pre- 
vent splitting, locate the ‘wedge 50 
that it is across the grain of the 
seat. OF course, if a lathe is avai 
able, turned legs may be substi- 
tuted for the ones shown, 

‘A groove about ¥4-in, deep is 
chiseled in the back to take’ the 
Straight edge of the seat, Sha 
the groove at the ends t0 fit the 
bbull-nosed edge of the seat neatly, 
Fasten them together, with three 


2¥%in, screws, Good glue, of 
course, helps to. make strong 
joints, 


Any easily worked wood may be 
pote te see shawn, in the 
otograph were made of white pine, a 
the legs of redwood, As they were in- 
tended mainly for outdoor use, they were 
given two coats of enamel (bright yellow), 
and the logs were finished in their natural 
color with two coats of boiled linseed oil. 
For indoor use, a8 fireside. stools, leave 
the wood satura, wing elf of aid ball 
turpentine, wish, give them an an- 
Uiqued appearance by rubbing in a touch 
of burt umber or other brown pigment 
here and there—Jaanes THoxtas, 


FENCING ay THE STAKE FOR HORSESHOES 


By currine the side walls of old auto tires 
of about, 6 in, and straightening 
it is possible to place them as a 


in the game of 
horseshoes or 
quoits, The tires 
will last much 
Jonger than the 
unprotected 
‘wood, which is 
soon torn to bits, 


O14 tres. pro 
fect the wooden 
Feiaining st 

from te thoes 
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ridged barber-pole effect 
Alter 27 in, of the cord 
have been knotted, the 
work is reversed and an 
other length of 27 in. is made from 
the middie. Then grasp the cord at 
the ends and pull as 
illustrated above, It 
should stretch out uni- 
formly”and easily to 
the required length of 
6 ft, and thereafter 
will remain that long. 
Instead of finishing 
the ends with tassels, 
a pi pieces are made in the 
P, S, M,, May '33, p. 63) are employed. shape of open arrowheads 
i colors used are, of course, optional. over forms bent from wire. 
For a cord similar to that ilustrated, Common bailing wire is suit- 
four 30-ft. lengths of blue and four of light able. ‘The illustrations show 
ay are needed, also one 40-f. length of how these wire forms are 
ight gray for a'filler cord. Half of each covered. ‘The center strip 
Tength is tied up in a hank, because the inside each arrowhead is 
Knotting starts atthe middle’ After mak- knotted in the sume manner 
ing a tow of Knots over the filler coda the wampum belt 
with all eight strands, the ends of 1 4 
row are brought together and the knot- ,,/0", other articles besides 
{ing is continued in spiral fashion. ‘The jaa prntlonslecs the soame 
blue and gray. cords will automatically Jey var" tsp Be dpece, 
become spiral in design, giving a sort of 75, and June p. 82, 


Stretching the 
completed cord 


HIS new bath-robe 
! cord i knotted in a 

way different, from 
that commonly used, It is 
easy to make, yet dist 
tive and novel in a 


Wire forms for the end pieces 
Ste beat around a telangular 
Sack by'285 ts, And soldered 
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RIGGING ~ Pail 
Our New Galleon Model _j 


“REVENGE? & 


\HOSE ship model builders who are construct- 
ing the Elizabethan galleon Revenge and have 
kept roe <i oe ae lg a 
preceding articles (P.S.M., Apr. '33, p. 65, 
May p, 67, and June p, 66) are now ready to begin 
the rigging in earnest. 
For the lower rigging, use %4-in 


or other hardwood, but celluloid or other materials 
may be used. The deadeves may be black, but 1 


made mine brown and used brown lanyard of size ¢ 


cond, 
The simplest way to make heart-shaped deadeyes is 
to plane up a lng strip of nonspliting wood, such as 
‘boxwood, oblong in section, the edges being the thick- 
ness of the deadeyes and’ the width equal to their 
extreme length, as shown at B in the drawings on 
Pre 86, ‘Score this tong strip down the center of 
th edges to form grooves, Along the 
the shape of the deadeyes, 
the base and the other 
edge the apex, as illustrated. Drill the 
froles, then cut off the waste piece at one 
end with a fine saw, Now groove this 


slanting end with a file as shown at C and round the comers 
slightly. Cut off the first deadeye as at D and groove the 
fone remaining edge; then slightly round off the faces and 
remaining corners as at £, Continue this way, one deadeye 
ata time, 

‘The deadeyes must now be fastened down to the channels, 
I did this with No. 20 copper wire by taking a turn around 
the deadeye and twisting Kt underneath as shown at F, then 
twisting an eye z 
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INCENSE BURNER TURNED FROM WOOD 


Mave of hardwood and finished either 
with paint or with stain and varnish, this 
incense burner is an attractive and ¢asily 
constructed novelty for gift purp 
sil Tare seven, Wades according to the 
dimensions given, trace_on 

each the pierced design, 
drill, and jig-saw. A blade 
Jess" than” 1/16 in, wide 
should be used, With care- 
ful saving, no other 
smoothing of the holes. is 
needed. ‘To cut the beveled 
‘edges, tilt the saw table to 
6414 deg, from the horizon- 
tal, or 2534 deg. with the 
vertical. Verify the setting 
by cutting a test block and 
comparing it with a bevel 
set at an angle of 3 in. in 


Dade as. pos 
straight cutting. Straighten 
the edges with a plane oF 
fon a sanding disk, 
‘Casein luc is especially 
adapted tothe lung of this 
ieee. Coat all mating sur- 
and rub the paits t0- 
ether individually, building 
the mass a wedge at a 
time. "When the assembly is 
complete, wind a few turns 
‘of Mexible stranded wire 
‘around the center and force 
them downward to clamp 
the parts, Be sure the lat~ 
ter are in alignment, and 
flue the base. temporarily 
to. pice of i plywood 
wn the glue is dry, 
trim the base block and gNdie 
‘mount it on a lathe f 
plate. Turn at a fairly 
fate of speed with 
cuts, and sand thoroughly. 
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TRsegruayen To meee [Hey 


‘Then split away the base block. Put a 
thick block on the faceplate and bore out 
a chuck into which the work can be 
forced for inside turning. A sharp Hin, 
Chisel is wseful in this operation 

~ Finish the burner as 


desired. If walnut. or 
maple ‘has been used, 
‘an attractive antique 
finish can be obtained 
by filling, with a mix- 
ture of floor wax and 
rottenstone, well wiped 
‘off across the grain and 
ed out of the holes, 
prevent marring the 
finished surfaces on 
which it may be placed 
for use, glue a ring of 
thin felt on the bottom. 
Use any suitable small 
receptacle to hold the 
burning incense ins 
the wood—E. M. L, 


a 
S 


sen 
agherss OY 


‘The seaments are cat out, jigaswed, shen beveled on the 
ages aed glued together, aad the whole is turned to shape 


COMFORTABLE SLANT-TOP OTTOMAN 
MADE FROM OLD AUTO CUSHION 


‘Tie ottoman illustrated was made in about an hour's 
time from a discarded front-seat cushi 
{spe auto, The sant makes it unusually comfortable, 
grocery supplied a wood box of approximately 

the dimensions of the bottom of the ci 
two were nailed together as shown below, 
set bottom up. A block of wood was nailed into each 
comer of the box and drilled to take a caster, The 
tapestry cloth covering was placed on box and cushion 
porately. The cushion cover was made large enough to 
wvelop the whole and was fastened with thumb tacks 
» the box to facilitate removal for cleaning. If storage 
pace is desired for magazines, sewing material 
Uke, the box can be used right side up and the cushion 
d to it. The cushion and box covers would have 

ly separate in that case—D, A, BeTLER, 


from a coach 


and the 
th the box 


oF the 


CORNER BRACE 
BOTTOM BOARDOF 


WRINGER CLEANS GLASS 
AN ovo laundry wringer can be put to 
profitable use to clean glass, metal, wood, 
and other flat materials, as’ shown’ in the 
accompanying photograph, ‘The ringer 
ig mounted solidly “on the workbench. 
Strips of discarded canvas belting are cut 
up in, small ‘disks of uniform size and 
packed solidly on the two rollers. These 
serve as an excellent buffing material, A 
pulley attached to. an extension on the 
top roller receives the power from a small 
electric motor. This simple device does 
excellent work —J. K. Novixs, 


HEATER FOR TEST TUBES 


REPLACEMENT units 
for use in electric heat- 
ers of the bowl or re- 
flector type are wound 
on porcelain tubes and 
therefore make excel- 
lent slow heaters for 
chemical experiments. 
Most of them have an 
inside diameter large 
eamugh 10 take in the 
ler test tubes. If 
cecugh tne ens 
‘temperature wil 

be reached—A. H. 


o 


Handy Hints for Motorists © 


Suggestions Valuable to All Car Drivers 


LTHOUGH a flashlight is a conven 
‘ent accessory when making emer- 
gency motor repairs or checking 
the oil at night, it is, generally 

not in the car when most needed. How~ 

ever, the amateur mechanic can provide 

‘4 convenient motor light by installing an 

ordinary dashboard lamp fixture on the 

front surface of the dash or motor com- 
partment cowl. The dashboard fixture 

should be of the older type having a 

built-in switeh, ‘These can be purchased 

cheaply from auto parts dealers or can 
be salvaged from old cars in an auto 
graveyard, The metal dash or cowl forms 
the ground and the second wire is con- 
nected to the ammeter. By removing the 
fits shield from the fiture you can ft 
it with a headlight bulb—L. Van T. 


Reflects Traffic Light 


QVERHEAD trafic lights, cut from 
‘view by the top of your car when 
‘ou head the line at an intersection, can 

made visible by a. simple 
windshield reflector made 
from a block of wood and a 
highly’ polished, nickel-plat- 
ed, steel furnitire. leg 
‘As shown in the illustration, 
the glide or caster is driven 
into the top of a triangular 
block of wood. To avoid 
splitting the wood, it is best 
to drive the glide before cut- 


1 piece of ballin 
Aecblerntr, keeps 


68 


Drawing shows bow 
set to telect overhead light 


Are 


ting the block to shape. Glue the wood 

block close to the bottom edge of the 

windshield and in such a position that 

the dome-shaped surface of the glide 

seen easily from the driver's seat. Wh 

[reper placed. the curved lie will 
ect the overhead lights—L, 


Speed Granite 


PERMANENT harm can be done a new 
‘car by driving it at excessive speeds 
during the first 2,000 miles, A short length 
of pe hall eck ioe can be. mad to 
serve as a simple speed governor during 
this period. The foot knob on the accel- 
erator is first removed, the short pipe 
slipped over the 
rod, and the knob 
screwed back in- 
to place. The 
pipe or sleeve 
then prevents the 
accelerator from 
being | pushed 
down below a 
certain point ac- 
cording to the 
‘maximum speed recom- 
mended. Cut the pipe 
approximately to length 
and then add thin 
washers to obtain the 
final speed adjustment. 
‘You can judge the ap- 
poeta eae Be 
pressing down 
the sccueetor unl he bdhest ste at 
which the new car should be driven is 
obtained. Then note the distance between 
the underside of the accelerator foot knob 
and the floor boards and cut the pipe to 
fit. This simple device also would prove 
‘of genuine use when the inexperienced 
person first starts driving as it would 
prevent sudden jerks — 


Wire Netting for Sand 
‘OR the summer motorist who intends 
to travel off the paved highways at 

the seashore, a four-foot strip of chicken 
‘wire netting’ will prove a useful addition 


Contributed by Experienced Readers 


to the tool kit, If the car 
sets stuck in the sand, it is 
necessary only to slip the 
strip. of netting under the 
wheel and apply the power. 
‘The wheel resting in the sand 
will climb right out of the 
hhole without the usual spi 
ning and strain on the drive 
shaft. The same strip of net- 
ting ‘can be carried during 
the rest of the year for use 
in case the car gets stuck in 
the mud. Being flexible, the 
netting can be rolled into a 
small” bundle and _ stored 
under the seat—K, F. 


nesting carried In tool box Is helpful it 
Shed! as shown, when ear gets nck im sand 


Rivet Pliers 
WHEN replacing small sp 


is often difheult- to fasten them 
with ordinary tools. This is especiall 
Then it is necessary to renew the rivets 
that hold the canvas lacing to the radiator 
shell and cow! of an automobile, By re- 
Shaping the tip of an inexpensive pair of 
flip joint pliers, however, you can make a 
special split rivet tool. On an emery wheel, 
Tein one jaw Lo a beveled poit for 
distance of (14 in. back from the 
Directly behind this angle, also lightly 
bevel the sharp edges of the flat jaw. The 
V-shaped tip is used for the splitting op- 
eration while the beveled flat portion at 
the rear serves for squeezing’ the rivet 
fat —W. HA. 


rivets, it 


RADIATOR 


Drawing of slip joint pliers reshaped for use 
Sea special split rivet tool for emergene 
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Small Electric Power Plant 


‘This econumical electric power plant won fourth prize in our recent Auto Tn 


ANY districts in our country are 

iil without electric power 

tities, It is quite easy and 
inexpensive to construct a de- 
pendable power plant by using an auto 
‘mobile engine for the motive power. 

The chassis of a discarded or wrecked 
car, stripped of all equipment except the 
tengine and radiator, serves as the mount- 
ing for the generating equipment. ‘The 
drawing below shows a Ford “A” engine 
but any other type will serve equally well 

Support the ear frame on two wooden 
horses made as shown, To reduce vibra- 
tion, build in rubber pods constructed of 
several layers of inner-tube rubber. ‘The 
rear support should be higher than the 
front so that the generator shaft will be 
perfectly level. ‘This will eliminate exces- 
sive armature end play. 

Purchase from a dealer in used electr 
cal equipment a good 5-K.W 


LINE swircn 
Goarene) 


‘The general a 
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D.C. compound-wound generator. A 
shunt machine will also serve, but the 
compound winding will give better volt- 
‘age regulation on heavy loads. The cost 
of such a generator at second-hand value 
will be approximately $50. 

‘The builder should ‘also purchase an 
engine speed governor, such as that used 
‘00 Fordson tractors, costing about. $14, 

On the rear of the engine-transmission 
housing, mount a drive pulley at least 10 
in, in diameter. 

‘Support the generator on hardwood 
cross members as indicated. It is recom- 
mended that the generator be fitted with 
a flywheel, which will tend to maintain a 
n generator speed when heavy 
ids are suddenly applied or 
removed, An old automobile flywheel or 
the type used on cordwood saws will 
serve admirably for this purpose 

‘The generator’s rated speed will prob- 


AUTO ENGINE 
By J. L. Bird 


ably be 1,800 x. at. The most econom- 
ical engine speed is in the neighborhood 
of from 900 to 1,000 R..3f, ‘The gen- 
erator belt pulley. should, therefore, be 
approximately one half the diameter of 
the drive pulley. A belt-tightening device 
to maintain positive belt tension is easily 
constructed, as shown, 

The regular car gas tank should be 
mounted on supports to use gravity feed 
for the gasoline. The instrument panel 
may be left intact in its original position, 

Engine controls may be left nearly 
unchanged. ‘The gear shift lever should 
be bent forward to clear the generator, 
Spark control may be had by mounting 
a small lever on the engine head, ‘The 
governor will operate the throttle, Elec- 
tric starting may still be used and may 
even be arranged for remote control 

A control panel containing a 
a voltmeter, field rheostat 

lich is shown on th 
are not absolutely 
check output and volta 


— 


CALIBRATING A JOINTER 


Wate chamfering, cutting rabbets, or 
planing the ede of @ piece of wood for 
part of the length, it is a great advantage 
to have some way of setting the knives 
of a small jointer to cut a shaving of 
definite thickness 

‘Set the table at zero by laying a block 
‘of wood over the knives and lowering it 
until the cutting edges, when tumed by 
hhand, just graze the wood. On both the 
stationary and the movable member of 
the base, make a pen mark across the in- 
clined slide. ‘Then lower the table unt 
the knives cut $4 in, deep, and on the 
table casting make a mark extending from 
the zero mark on the base. Divide this 
length in the middle, halve the resulting 
spaces, and halve them in turn. The short 
divisions represent cuts of 1/32 in.; and 
it is easy t0 estimate by eye the 1/64-in 
positions between. When the knives are 
Feground, relocate the zero mark—E. L, 


Compact Breakfast 


Auaosr like magic this entire dining 
alcove outfit, which includes a table and 
benches for five persons, can be unfolded 
‘out of the wall from a small cupboard 
under the window. ‘The table, 27 in, wide 
‘and 50 in, long, is in two parts, support 

by a brace, ‘The brace is also in two 


rts, $0 arranged that the table can be 
folded ‘or unfolded by-a chil, 


7 


QUICKLY CONSTRUCTED BOAT TRAILER 


A sear, serviceable, and inexpensive 
boat iniler may be made by mounting 
the chassis of a junked model-T Ford on 
the front axle and springs of an old 
Chevrolet and bolting on three bolsters of 
2 by 6 in. wood. A 
‘Teshaped drawhar of 
3-in. pipe is we 
into the front and 
braced with (wo 
sections of 2 by 4 
jn. bar stock, as 
shown. 

‘A section of gar- 


den howe is applied 


ils are driven 
bh 


Uhroug 
tightened against 
the inner surface of 
the hose. The 6-in, 


the top lay'- 
rubber and 


standards at ‘the 
ends of the front 
and rear bolsters are wrapped with rub- 
ber, which is tacked on the outer side 
Web straps are applied 10 the ends of 
the bolsters, to be buckled over the boat 
‘The finest finish is not marred in trans- 
tng a boat with this trailer, which may 
used for either speedsters or utility 
boats—Joserit C. Cove. 


When the table is extended, the sup- 
Borting brace automatically locks vo that 
t cannot collapse until released by hand. 
‘The lock is a triangular piece of heavy 
brass hinged under the table, It falls by 
gravity as the lower supporting brace 
Comes out straight and prevents the brace 
from going back by accident. In folding 
his triangular piece is pushed 
bile 
of the tab 


ing up the brace. 
then drops partly 
the supporting brace strikes 


the table farther back, and the table then 
ides and makes the’ second fold auto- 
matically on the brace as it moves back 
into the wall, Tt happens to be so bal- 
anced that no real force is required to 
move it at any part of the operation. By 
this T mean that not over two or three 
pounds of force are required, yet. the 


table, although of comparatively light 


LINOLEUM CUT WITH SAW 


‘Arrex blistering my hands and making 

a botchy job of cutting linoleum with a 
knife (0 fit in recesses of the kitchen and 
around the gas and water pipes, I dis- 
covered that a small hand-type scroll saw 
W. McP. 


is ideal for this purpose—R. 


Nook Folds into Cupboard under Window 


wund twenty 


construction, may weigh 
pounds with its various hinges and rods. 

‘The table top is made of lumber a full 
inch thick when dressed. The boards are 
glued at the joints and are held together 

four steel rods 5/16 in, in diameter, 
hheads and nuts are, of course, sunk 

in and plugged over. ‘This makes the top 
look like one flat piece 

From the diagrams it will be seen that 
part of the table folds upwards and the 
ain portion just fils the wall opening, 
which is 42 by 2714 in. The two bene 
then fold against the two doors on the 
inside so that, when the door ae closed, 
all parts are in that space and within a 
depth of only 534 in. The advantage of 
this folding set is that it is easier to clean 
up when the table and benches are out 
‘of the way, and it gives extra room in the 
kitchen —B. G, Beewitorz, 


‘The Secale soak open and closed, and drawings to show method of folding and how 


he Pench tope slide Sewind Use doors 


“The estgn 


3 be eodibed to sult the apace 
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A Racy Little Biplane 


\ DONALD W. CLARK’S J/atest model 
» 


amg as 


S neat little Lait Super- 
olution, plane wil appeal 
moa Se refer mak 
ing small ray-looking biplane ty 
canbe carved from. a 
section of 134 in. diameter curtain poe, 
Sin, lng. It no lathe ty at hand. the 
front ‘end’ can be" shaped with ‘kafe, 
Chisel, ad sandpaper. Saw the tail slots 


before carving. Use a fine coping saw 
to cut the cockpit and the recesses for 
the upper and lower wings, which are 
to be fastened with small brads 
The motor cylinders may easily be 
represented by using 3/16 in 
Kuta and suo Cu up fo lets 
thwise and also cut up into 
in long. Center the crank case in 
the recess in the front of the fuselage 
block, and cement oF glue the cylinder 
Pieces flat side in, to form the cylinder 
firele, You will not be able to get in 


‘more than six or seven cylinders (unless 
you use smuller bolts), but the effect is 
Suticiently realistic 

‘Cut the (ail units from thin metal or 
1 S2+in, fiber, ‘These are held in place 
with one brad in the vertical tail, Make 
the landing gear struts of 1,32 
and bend as shown. These slip 
in the “pants” and are held with brads, 
and their upper ends fit slots in the fuse 
lage. “Make the wheels of wood and glue 
them to the bottom of the “pants.” 

Cut the wings from pine, plane to 
shape, and finish with sandpaper. Make 
slots in the bottom of the upper wing and 
in the top of the lower wing to take the 
‘wing struts, which are made of thin metal 
or fiber, Cut the propeller from a metal 
blank !4 by 234 in, and file to shape, 


What special models would you like to 
have added to Mr, Clark's series? 


ij 
Fxgon 


‘The assembly views and 
aretully palm in two 
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EASILY BUILT CABINETS EXCLUDE DUST 


Is EVERY home workshop, especially if 
it happens to be located in the basement, 
there is real need for practical way 
to protec, fing tots parly completed 
els, and delicate apparatus from dust 
‘The two cabinets shown at the right are 
designed for this purpose. They are easy 
to make and cost little for materials 
‘After you have decided what size cabi- 
ret will best suit your purpose, cut_a 
base from a 1 of 124 in, thick board, 
‘Make the base about 2 in, bigger in both 
directions than the clearance you want 
inside the cabinet 
‘Now take a 74 in. thick board and rip 
‘olf four square strips in length equal t0 
the necessary clearance in height, Set up 
the dado head on your circular saw for a 
groove $4 in, wide and 3/16 in. deep (or 
‘adjust a suitable hand plane for the same 
type of cut). Adjust the rip guide on the 


‘say $0 that you can groove the square and 
strips with one edge of the cut coming 
on the center line of that side of the 
‘rip, Cut rabbets on two adjacent faces 
of each square strip s0 that the grooves 


adjacent 


lightly 
line of the ad of the strip on the base- 
board. Repeat at the other three corners, 
Select a drill that will just give clearance 
to the shank of a No. 3 wood screw and 


are each half the 
width of the strip 
from the corner 
between them as 
shown in the ac- 
companying 


Strips on the cor- 
ner of the base 
with the grooved 
faces toward the 
trace the out- 


JIG-SAWED BUTTERFLY WALL BRECKELS 


Wentorseseo all brackets ste the bre lok of 
an otherwise empsy wall spice. A pair of them may 
tsed to special advantage on opposite sides of a 
or entrance archway, of on each side of an alcove oF 
“aceamae ba tyson is Thwtrated.. Theely 
jgsawed butte astra 
veneer i by 10%4 by 13 in. or a similar piece of any 
YG In thick be suliient for one Bracket. Copy 
ihe design on a sheet of cardboard which has been di 
Yided into sin, squares, Cut out the pattern and trace 
the design on the wood. Cut the bracket with a hand coping 
oy fe tor on 8 pwr ral aw pag sey 
fide of the lines. Then file to the lins. 
ith Non 1,32 aod © amsdpapes, and asembis wi ote 
wire brads. 

‘The brackets may be lacquered or enameled to give a 
touch of bright color in a dull or dark room. If enamel 
is'to be used, fist brush on one thin coat of white shellac 
Sandpaper this thoroughly with No. 0. sandpaper, and 
apply one coat of fat paint followed by two ‘costs of 
enamel of the desired color. Rub the last coat with pumice 
stone and water. For a lacquered finish, two coats of lac- 


drill down through the baseboard at, the 
point within each outline where the hole 
‘will be well inside the pencil mark, 
Countersink the holes on the bottom of 
the baseboard and attach the upright. 

Plywood panels, cut to fit in. the 
grooves, form the Tour side walls of the 
fabinet.. Now look at the large photo- 
graph again and note the small square 
piieces that are nailed in the comers of 
the joints between the, sc ‘back 
panels and the baseboard. Similar pieces 
cover the joints between the side walls 
and the plywood top 

By studying the large illustration in 
connection with the other photograph, 
yout will see more clearly how the dust 
excluding front slide is made—AP.L, 


rin squares) 


quer will be sufficient —AxtHoxy T. Puscizsa, 


n 


POPULAR SCIENCE MONTHLY 


LIGHTED SCREW DRIVER 
FOR USE IN DARK 


‘4 caexn fountain pen fash ight and 
two rubber bands are all that are required 
to make it easy to drive or remove screws 
Jn dark comers where the slots in, the 
hheads cannot otherwise be seen. Place 
the barrel of the flash light on the shank 
of the screw driver and hold it_with the 
rubber bands as shown above. ‘Then snap 
the button in the end of the flash light 
fand see what a great aid this will be 
when working in places that are badly 
lighted—Gronce E, Kiurararcx, J. 


CONVENIENT TOOL RACK 
CLAMPS ON JIG SAW 


Frost seraps of wood, a convenient 
jigsaw tool rack can be made. Build an 
inverted “U" of a width suitable for 
straddling the frame of the sav, if it is 
not of the rocker arm type, or make it 
of any convenient dimensions for clamp- 
ing at the side, ‘The rack shown above 
was drilled in the upper edge of one side 
to hold files, while ¥-in, holes were made 
jn the end of the other side, sloping 
down, for blades and a wrench—E.L, 


Oa Nea camnace 


A tis St SA 
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VISE JAWS LINED TO AID IN SOLDERING 


Wuexever it is necessary 
to hold parts made of light 
metal in a vise to be soldered, 
the jaws conduct the heat 
away so rapidly that the solder 
tends to “freeze” before pene- 
trating far enough into. the 
t to make a good job, A 
ple way of getting around 
this trouble is to obtain two 
squares of sheet asbestos pack- 
ing at least 1/16 in. thick and 
as wide as the vise jaws, and 
bend them L-shaped ‘with the 
short leg as long as the depth 
of the jaw face. Scrap pieces 
of asbestos packing or gasket 
material can be had for little 
‘or nothing at any steam fiter’s 
or plumbing shop. 
‘These jaw liners are dropped 
into place before putting’ the 
work into the vise, and are 0 
effective in conserving heat 
that the joints may readily be 
sweated together with their aid 
in cases when it would otherwise be 
necessary to use a blowtorch. The as- 
bestos is also yielding enough ‘to reduce 
the likelihood of distorting or marring the 


recesses for the tools 40 that they cannot 


Paxet tool boards for the wall of a 
shop with the outlines of the tools 
pitted on them are wellknown, but they 

we one drawback. The wrong tool may. 
bbe placed in a certain spot, regardless of 


ale ordinary tol bard hie one conting gouged out 


‘Asbeston liners, bent Leshaped, are placed over the 
‘isejaws to prevent the heat irom belng ea 


away 


parts with the vise jaws, Tt serves the 
same purpose, indeed, as if special soft 
metal jaws were used, besides conserving 
the heat —Ettow Srenxerr, 


RECESSED PANELS KEEP TOOLS ORDERLY 


the outline on the board. 
This is impossible on the 
board illustrated because 
each, tool is inset in a 
closely fitting recess and 
‘most of them go in flush 
with the surface. 

‘The board consists of 
two 4 by 6 ft, sections, 
each with a 1 in, project: 
ing border. On this board 
are fastened, with wood 
screws, panels from 1 to 
3 in, thick, on which the 
‘outlines of the tools have 
been marked and chiseled 


quickly i 
background of "each hiche is. painted 
white, Panels are added to the board as 
tools accumulate, This is a most flexible 
ithod, since the individual panels may be 
ifted if necessary —J. C. 


A QUICK GROWING DEPRESSION GARDEN 


Vagos, msn, are aed In aking 
so-called “eprescion” gardens of the type 
illustrated, but I have found the following 
more effective than salt and bluing alone 
oF other combinations: 4 tablespoons of 
salt and 2 tablespoons each of air-slaked 
lime, comstarch, and bluing. Mix the 
Uhre dey materials, then add the Bing 

and engugh water five gud mi 
ture. ‘This alone will into a 
beautifal snow eect, but a Title frat 
coloring can be added’ where desired. 

ay i fe wide, 27 log, and 4 is. desp. 
tray 1 ft. wide, 2 ft long, and 1 in. 
Plain ashes and a few small clinkers gave 
the hilly effect, and a few bare branches 
and cedar limbs were stuck into the ashes 
after being dipped into the solution. The 
hhouse was built from scraps and the roof 


fale alrsaked lime, cornstarch, and blbing 


covered liberally with the liquid. The 
fence was made from a strip of %4-in, 
hardware mesh. The little automobile is 
a toy—Cant G, Exici, 
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What the amateur photographer needs to know about 


amera ‘Tripods 
and Supports 


By FREDERICK D. RYDER, JR. 


75 I 


Four ama 


Type 
the hip pocket, ws shows, 


F YOU were made 

of cast iron and had 

a clamp at every. 

joint, you could 
stick out your arm, with 
your camera pointing in 
the right direction, tight- 
en a few thumbscrews, 
and take fine time ex- 
posures, 

Actually, when we tr 
to stand perfectly still, 
‘our bodies sway back 
and forth, our arms wabble, and our 
hands tremble, That's why a ‘commonly 
accepted rule is never to make a slower 
exposure with a hand-held camera than 
about a twenty-fifth of a second, Pro- 
vided you hold reasonably still and don't 
give a’ sudden jerk just as you press the 
button, the camera won't be swayed 
enough during a twenty-fifth of a second 
to make the picture appreciably fussy. 

Of course, there are people with such 
steady nerves and muscles that they can 
et away with tenth- or even fifth-second 
exposures when conditions are favorable 
(frm ground on which to stand and no 
wind blowing). 

‘No matter what kind of camera you 


” 


have or how fast 
the lens may be, 
you need some 
fort of firm sup: 
port to get_good 
Fesults. from 
‘many of the pic- 
tures you wil 
want to. take. 
Interior. out- 
ms oop aba 
Flight, camp scenes in heavy woods 
End so" 08, all call for relatively long 
txposures. "Even ishen itis technically 
posable to take a anapabot, better results 
Usually can be obtained by using a smaller 
lens opening. anda longer exposure 

Choosing 2 suitable tripod. or other 
portable support depends both on the 
Sze and weight of your camera and your 
own personal ideas as to how much extra 
wreight and bulk you are willing to cary 
in order to be prepared for al picture 
possibilities 

"The strength. rigidity, and durability 
of a tripod, if i is properly designed, are 
roughly in proportion to yy weight and 
bull when Tolded. Other factors of im- 


cam ein crue of Feet on i 


jing one feg of your 
tripod and aching Ni ageint the wall 


portance are the height when fully 
‘enced and whetber of nat there 
ie any provi for adjusting tap 
height. 

Four typical amateur tripods 
Be gag ae 
\ filel fer conglg a atoat 

the lightest construction possible 

in wood. Only the end section is 

adjustable for Line B is a pop- 
ular tubular-steel tripod that will support 
the camera at various beights from the 
ground, depending on how many sections 
‘of the ‘legs are pulled out, C is a snap 
type, the legs automatically unfolding, 
section by section, when a release is 
pressed. The legs are of U-shaped or 
channel section, It has no swivel top nor 
Gan the eng of the ley be che 
Dia a taller feos lg biped designed 
for extreme porablty. icon be atred 
into bother cue i the Lip pocket at 
thown in one of the photons Ty the 
same view a type B tripod is shown being 
Sees by ese 

‘iypes Band. D, being made in the 
sare way, aford an interesting compar 
foe. Tepe Ds catronalycotack bet 
isnot eary 20 slit one nor a siroag 
and durable os type 2. 

Tt would obvictny be foolish to expect 
the bp trp to gre sutcacioy 
witht Sif by afta or leer 
It is suitable for use only 
times of 294 by SSfin Sie oe coal 

of taped 

“isigeel fa oe 
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Electric Eye Sees and Corrects 
Movie Mistakes! 


The movie film you send toan Eastman station for finish- 
ing is first developed as an ordinary negative and then 
changed to positive, During the process, an electric eye 
scans every inch of the flm for exposure errors, And for 
Ciné-Kodak Eight Film, with its double row of imag 
there are two eyes—one watching each row. 

“Just betore the film is reversed from a negative to 
positive, a pencil of red light plays on each tiny imag. 
Sensitive thermopiles measure the amount of fed light 
passing through the flm. If they find the images too dense 

oF too thin, they automatically brighten or dim 
2 white re-exposure light, which compen- 

sates for the misjudgment in camera 

‘exposure. This exclusive Eastman 

feature saves many an under- or 
‘overexposed scene and gives you TAKE IT ALONG 
‘inished movies of uniform quality e's 

on the screen. It offers «much 

wider latitude of light conditions 
under which you can make good 
pictures. Eastman finishing ‘sta- 
tions all over the world provide this 
special processing service for every 
‘user of Ciné-Kdak Fil, came 


THE NEGATIVE ABOVE 
‘A agnided view of Clné-Kedake Bight 
Fim; an overtone 


AY RIGHT—THE RESULT 


‘only 829.90. 


A NEW PROFESSIONAL-TYPE CINE-KODAK 


Ciné-Kodak Special is areal professional-type 16 
mm. movie camera. Precision-made, custom- 
Duilt, a camera of unparalleled ability. It puts 
many of the tricks and effects of Hollywood within 
the advanced amateur's reach. It simplifies slow- 
motion analyses and other industrial studies. 
Doubie exposure — slow motion — dissolves 
variable shutter—masks—interchanj 
im chambers—reflex finder focusing— 
speed — 
crank—double lens turret. Write for Ciné-Kodake 
Special Book for complete, comprehensive facts. 


broud to show them. Jity Kodak 

Siri (as x al, Bx.se. Jy 

Kodak Sia-se (Ni & aha), 97. 

THE ULTRA-FAST FILM PROFESSIONALS USE 
Now available in ROLLS and PACKS 


‘Your present camera isa more versatile came 
when loaded with the new Kodak Super Sensitive 


FREE Photo Helps 
for Better Pictures 


Do you want to know how to take 
night pictures, in-the-home 
‘shots, fast action pictures, sil- 
houettes...how to get the’ best 
results with your camera? Then 
this coupon, check the in- 
formation you want, and mail it 
at once, We'll send you thes 
guides by retum mai 


faster than Ver 
Ma 


WATCH 'EM COME OUT ae 
Have you ever fnished your own snap Eastman Kodak Company, Rochester, New York. 
shots? Te Keaaie Please send me 1 ss checked below: 
1 t933 Kodak Cetaiog Home Mores with the 
‘Ciné Kodak Eight 


1 Cint-tedak Specia! Book 


‘aing Pictures of Children 
TD Picture Taking at igat THN 


fing chemicals, Bounce graduate, stir~ 
ting fod, thermometer, developing clips, 
tmaik piting frame, and complete 


fastractions, May be used ia any room Kame 
trhich cam be darkened. Cost, only $2.75. — 
If it isn’t an Eastman, ae a 


it isn’t @ Kodak 
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Centering Long Bars 


Ni 


‘T HAS been said that accurate center- 
‘ng is half the job in all lathe work. 
‘This applies with special force to the 
turning or threading of long bars. 

Suppose, for example, the piece you 

need for the machine you are building 

must be over 1/4 ft, long, with 6 in, oF 
more of one end threaded and 2 in, of the 

other end tumed down to a smaller di- 

ameter. Assume that the diameter is to 

be 74 in, and that the bar is to be a rotat~ 
ing part and therefore must run true, 
‘An amateur would be likely to use in. 
cold-rolled shafting. He would mark the 
centers with dividers or in some other 
customary way, centerpunch them, and 
use a combination drill and centering tool 
to drill them. A much more accurate way 
is shown in the accompanying photographs, 
First, clamp the end of the bar in the 
universal chuck with which most of ¢ 
lathes used by amateurs are fitted. ‘Th 
place the steady rest in position so that 
jaws come close to the end of the bar. 

‘ow raise the (wo lower jaws of the rest 

till they: touch the bar. Rotate the lathe 

spindle by hand and see if the bar has a 

tendency to whip up off the steady-rest 

reasonably’ straight and 
twill not. If it 


move a facing tool in the tool 
post so that its point just touches the end 
of the bar at what appears to be its center 
when St is revolving slowly. This will cause 
‘ircle to be scratched around the 

true center of the bar, 
Back off the upper steady 


t jaw, push 


% 


Long bars ean be cen- 
tered with a high degree 


‘ing tool is backed 


the tailstock dead center up till it nearly 
touches the bar. and adjust the lower 
steady-rest jaws till the center of the tiny 
circle is squarely in line with the point 
of the dead center. Now set the upper 
steady-rest jaw firmiy, hut not too tight! 
against the bar. 


‘Apply a bit of lubricant to the steady- 
rest 


jaws—graphite grease is excellent 
pose—and you are ready to 
dof the bar with the facing 
tool and then bore a 60 deg. angle center 
hole with a half-round 60-deg. centering 
tool. This is much more accurate than 
using an ondinary combination drill and 
centering tool. Feed very slowly, and if 
there is the slightest tendency towable, 
tum the fat of the point to a different 
jon and repeat till you find a setting 
‘where the point will have no sidewise mo- 
tion whatever as it bores its way into the 
tend of the long bar. 
After the angular bearing surface has 


IN THE LATHE 


By 


Thomas W. Arnold 


been. bored sulficiently large—plenty of 
bearing surface on the centers is desirable 

back off the centering tool and replace 
i with a small twist drill, Feed this in til 
you have a hole about 34 in, des 
bottom of the V-shaped depres 
by the centering tool. This will provide 
clearance for the point of the center and 
also serve as a reservoir for lubrican 

This method, if carefully carried out, 
will center a good picce of cold-rolled 
shafting so accurately that a dial indicator 
will rarely show more than a couple of 
ten-thousandths of an inch error, 

On bars small enough to pass through 
the hole in the headstock spindle, the 
same method can be used with the end 
of the bar projecting from the chuck, Any 
error in the trueness of the chuck will, of 
course, be reproduced in the centering of 


the bar, and as few universal or scroll type 
chucks’ are absolutely true, the steaidy- 
rest method is best if you want really 
accurate centers 


In an article to follow, Mr, Arnold will 
show how to overcome’ the baffling and 
unusual problems encountered in turning 
and screw-cutting long bars. 


BATTLESHIP LINOLEUM. 
POLISHES METAL 


A scrap of old battleship linoleum 
‘makes a fast cutting and excellent polish- 
ing disk. I discovered this when T made 
a linoleum block cut recently for printing 
rifle targets. I tured out the rings and 
the bull’s-eve on a lathe and was surprised 
to find that the linoleum cut high-speed 
eel nearly as fast as an emery wheel and 
left a beautiful polish. No scratches were 
visible to the naked eye—M., A. C. 
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DURABLE 


Magazines 


Rack 


MADE FROM METAL 
AT LOW cCosT 


By Lee M. Klinefelter 


HIS magazine rack is roomy, durable, 

ind good-looking, does not spill mag. 
‘zines all over the floor, and, best of 
, can be made at little cost with the tools 
found in the average home shop, 

The frame requires about 20 it. of ¥4 by 
4 in. soft steel All the bends and twists 
fre made cold, the twists being made before 
the bends. The twisting is done by clamping 
fone end of the steel in the vise and twisting 
With a wrench at the other end. If a piece 
‘of ¥écin. pipe of the proper length is slipped 
lover the the steel before twisting, as shown 
in the photograph below, all danger of kink. 
{ng the twisted parts will be eliminated. The 
sharp bends are made with a hammer over 
the edge of the vise, and the curves are bent 
over a piece of pipe clamped in the vise 


being made, «length of pipe 


Ih slipped over the steel stock 
HANDLES '6° 


HeaRT~ swaPeD) 

PARTITION. 

Haig STEEL 
SIDE Yew 


‘The completed 
‘Eecoration em exch de ade to tt» bewsty 


‘The galvanized Irom liner may be bent 
by chiming the meal between two boards 
at the bending line and bending it over 
eg 
be taken to avoid hammer marks. If desired, 
you may have the liner bent-up on a brake 
bythe tinner or sheet metal worker from 
whom you buy the material. This will save 
time, insure smooth bends, and add but litle 
to the cost 
The location of the rivet holes and other 
details are shown in the drawings. Drill 3/16- 
in. holes for the 4-1b. tinners’ rivets 
and -in. holes for the Ib. rivets 
Avseparate detail of the handle has 
ot been given as its exact shape is 
shown on the side assembly view. Its 
lower ends are riveted firmly between 
the leas with two rivets at cach end, 
tas made clear in the end View 
Any harmonious color combination 
may be sed in. inking the rack 
Quick drying enamel looks and wear 
er decorations 
auich to. the 
Attractiveness ‘of the finished piece 
They may be obtained from paint 
dealers and art supply houses at small 
fost. Since the method of ap 
‘aris, directions printed on the back 
fof the transfers should be followed for 
Dest results, 


| NOTCH comNeRs 
BEFORE MAKING 


Side and end views of the rack and details showing how the four legs, the to braces, and the sheet 


Tent. The handle ean be Iaido 


hour diticuty irom the two sssembly views 
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Bedrooms 
too hot 
for sleep? 


Send for this 
FREE booklet 


Maybe you have wondered — 


Why your how 
ably hot thes 


summer days—and why 


‘tiling heat lingers in your b 
rooms all night. 

‘Why, in winter, some rooms are prace 
ically impo with 


the furnace going full blast — 
And why your fuel bills run ¥0 high 
‘each Year—20% to 40% more than 
really necessary. 


\HIS fascinating booklet tells you! Shows 
why heat—and cold—pass as easily 
through the hofiow wallsand the empty attic 
‘spaces of your house as water through a sieve. 
Even more important—it tells how, with 

a thick layer of Rock Woo!—the remarkable 
‘new Johns-Manville insulation—Biown into 
thote hollow walls and empty attic spaces, 
you can protect your home against the 
‘weather as effectively as if it were wrapped 


Summer Comfort—Winter Saving! 
‘Typical ofthe 20,000 home owners who have tourht 
‘aloe Mamie Home Insulation, Une comment 
item Pawescket, Ret 

Since inulating my home, iti from 10 to 
20 degree cocler than outoorsin simmer. The Gas 
Company eatimated the cont of heating my howe 
‘Sebas The actun/ confor the fall beating seanoa 
‘Ter the hone was invalated was oaly $168 


” 


Our Construction Kits 
Will Save Your Time 


CONTROL 
‘want speed and power 


hee! 


tridge—but control (accuracy) is 
‘mote important than either. 
Accuracy is the outstanding fea- 
ture of Kleanbore cartridges. 
Remingcon ammunition holds 
practically all rifleshooting records. A 
test by army inspectors, involving, 
lions of Kleanbore cartridges bought 
by the Government, produced the 
‘greatest demonstration of accuracy ever 
‘made, For supreme accuracy —perfe 
control—shoor the regular Kleanbore 
122s with Lead Lubricated bullets, 


Velocity and Power 
Unequalled Accuracy 


They're speed-demons that crash into 
the mark with a pile-driver smash, 25% 
more average speed—in some sizes 
39%. 30% more average power—in 
some sizes 80%. The only .22's cased in 
bras like miliary cares greater 
strength. You will be astonished at 
their supreme accuracy. 
é Hueatore tides, regular and Hi 
‘where, Be sue to get them. Wate for 
lesripive olden. Remington Atm 
‘Kleanbor 


Building NEW BOAT | 
SENSATION Si 


a 


AGSREFULLY selected, 
"yor. building 


addition tov the construc- 

fon kits offered by the 
ropula Science Homecraft, 
Guild, 

"The new hit, market G 
in the Tist below, contains 
a plywood centerboard 
sawed to shape and two 
plain white pine side blocks 
for making de bal al the 
recessary thin plyw 
‘chair caning spline, hard 
‘wood “for small 
celluloid, dowels, wit 
ting cord, salcloth, silk, 


beatls, brads, pins, escutch- 
con pine—in fact every 
thing but glue and paints. 


fof the ull shaped and 
Finished, order the hit 
marked’ GG. 

"The other kits available 
fare also shown in the fol 


or Blueprints 
* Ae feng ship model 


| Wanderer. “AML the raw 

| materials—wood, wire, fishing line, chain, 

| clluloid, and everything but the paints, to- 
tether with Blueprints Nos. 151, 152, 183, 
Ad 54, The bull ¢ 20/5 in. log 


‘Same with hull fifts sawed. 


E. Battleship model, U. 8. S. Texas, 3 ft. 
long. All the Faw materials (except paints) 


So niepits Noe to 200000 808 
EE Came with hl Big nd. Sa 
Fe Lin Moat. Aue eal 

(excpt pai) oe a simplifed. minature 

AScaP aan an septa S204 93 
%G Hisbetha elon Revenge A rw 

mattis texept pms) for 3 moda 25 in 

anand Blcpeine Now 20610 90. 635 


KIT NO, 4 


KIT P—Materials for 12m, model of Manhattan 


GG. Same with hull blocks shaped... 7.28 
No, 2. Solid mahogany tray-top table 23 
in, high with a 15 


in. high over 


apes BAD, 
ular Science omc 

Bn Fourth Avenue, New 

Tiewe send ie i fo 


which Tinie $2 Cor send 620. B.C) 
Pca 

tire _— 

cay sue 


(Please print ame very clearly.) 
Sie: Prices ofall la except Fare 50 cents 
‘afer began 


“he Fost 
rae cent, RUF cams 
ere made oly 10 
‘aders in the Uaied States 
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support and should not be consid 
red a. substitute for a crowbar, 
hammer. or other apparatus on auto 
| or camping trips 
Tripods have three less s0 they 
will hold the camera firmly: ina 
level position even on rouzh ground 
By elianzing the position ofthe less, 
it is possible to: point the camera 
slightly” upward or downward, 
Often, however, you will want to 
point the lens down or up more 
than the lez movement will permit, 
‘This is especially true of the home 
‘enthusiast who wishes to 
ls from various angles of 
the things he has’ built 
‘For such work you need am ac 
cessory’ known as a tiptop. ‘The 
photograph at the end of this artile 
Shows three types, a a conven- 
{ional ball and socket tiptop suitable 
for ase with Ht cameras, Bis 2 
swing-table type that is stronge 
costs more, and can be wed with 


‘cameras up {0 Uhe 4 by’ S-in, size 
C is especially useful. Tt is built 
heavier than 4 and, in addition, the 
Tower portion is arranged in such 


way that the unit will clamp the 
‘Camera In any desired position to 
Any sultaby placed fat projection 
Te completely climinates the need 
| for'a"tripod in many eases, "The 
Photograph at the right sbows an 
| Smateur eamera being elamped with 
Shi of hi dev " 
plop D is a special type of camera clam 
with’ derew on a ball socket mounted on 
it 


fale, pow ring-operated, to 
Jaws. Tt is especially” useful on camping tips 
twill hold hemly: to the bark of a tree and 
jets a bulldog grip on any convenient branch 
for tent pole. Ht you do not wish to burden 


Yourself with a tripod, then tiptop C, plus a 
hate, wll suppor the camer for ‘home 
Interiors, and D certainly should be a part of 
‘your camp and outing equipment. 

‘Do not assume, because you have placed 
your eamera ona tripod, that pictures showing 
ihe fuzziness of motion ate not possible, No 
‘matter how firm the (ripod may be, remember 
that it has only three slender legs and that 
the camera will have a tendency to swing 
bback and forth like a pendulum each time you, 
jas itn setting the shutter, for example. This 

ticularly true when the camera is on a 
pan is considerably out of balance. 
"always let the camera settle for at least 
fifteen seconds after the last time You touch 
it before you press the release to make the 

sure, ‘Take care, too, that the shutter 
telease is bent in the form of a loose curve $0 
that the motion of your fingers cannot be 
transmitted. to the camera, 

‘Another common source of trouble and 
fuzzy pictures is Moor movement. Tt you walk, 
across the floor during a long exposure, the 
shifting of your weight may cause a Boor 


ing-table type for es 
a clamp for fa 


with the camera fa 
The'iptop shown at © below 


board under a tripod leg to raise or lower & 
bit and them you will wonder why objects 
ining tre how taco due ote 

‘ad have everyone ele inthe room 
Sand stil while you ate making: me ‘exe 
powuresunlcse You are working gn 2 heavy 
oncrete floor 

Whenever there is any doubt about the 
stendines of the tripod feting--and always 
then "you are takiog picture with the 
Tamers’ on a" Uptop make the actual ex: 
posure by meats of'a black card bed a few 
ches from the lem. Even pushing the st 
terrelese may cause aight camera movement 

“Thesteadinsof any tripod at masimum 
when the legs are spread. well apart. On 
Iwooden Boor try to catch the pot ofeach 
Ice in a crack between two boards 20 that 
there willbe lee chance of slipping. “When 
you ate cramped for room, the trick shown 
‘eal in 
he You to get another couple 
Sf feet away from Sour wabject s0 a 10 
include more of it. _ 

Ii there fe any doubt about the steadiness 
ofthe tripod setting, or there are smal cil 
rem plyins around, stay within arm's reach 
of the camera and keep your eye ob it! 


models: C is 2 combi 
ing a camera to 8 tree or branch 
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FREE PLANS 
for THIS BOAT 


R the benefit of home- 
‘craftsmen who would like 
to make their own row boat 
for th 
jolutely free a com 
plete set of plans which make 
the job simple. 

‘not necessary that you be 
fan expert to make this boat 
Bovitisnaceeay that you ue 

is ao matter: 


ality 
nie for 47 years, The 
fewin” Bluwia has every” 
thing that canbe puciato abit 
Iehas a cutting Read 40 con. 
structed and heat-treated thac 
‘ko through the tough: 
fst of wood like butter=it is 
fogged durable and rust. 
resisting. Run your ingers over 
its satiny fnish— 
itwith Bock 


tag t0 The Irwin Auger Bit 
Copranr, Witniagpe, Qo, 


row boat pictured 
BiG foe sein ail sine by your hardware 
Sealer, or write direct. 


THE IRWIN AUGER BIT CO. 
‘Wilmington, Ohio 


IRWIN 


WOOD BORING TOOLS 
CUTS TRUE—CLEAR THRU. 


© Ths salon an edvetinmen signin the approval of POPULAR SHENCE INSTITUTE OF STANDARES. 79 


For silk stockings 
or china plates— 


“TOP_RENS in silk hosiery, 
or mend a china plate per= 

manently, Or wie Duco Hovsell 

Cement to mend chairs, jewelry, paint- 

Ings, ato radiator fishing tackle, spece 
clea and bath tubs. 

Pont product isthe 


Us transparent, waterproof, exible. 
Lending drug, stationery and hardware 
stores carry lirge 23¢ tubes. Foe foler 
‘of making and mending hints, write 
DU PONT, Dept. P7, W " 


‘NEY 9” SOUTH BEND 


NEW 9" sfoounawen 


Back-Geared Serew Cutting Bench Lath 


$75 es 


‘and up 


Evid nase 


SOUTH BEND LATHE WORKS 


South Bend, Ind. 


£836 E. Madison St., So 
A DAY 


10¢a724z 


REMINGTON 

PORTABLE TYPEWRITE 

Special 7-Day Free Trial Offer 
‘Think of itl You cn buy 9, new 


Poca 3 a tata 
Eanes or 


| HOME WORKSHOP BLUEPRINTS 


New projects are marked with an asteri 


jn your home workshop, 
E Musruty olfers Lanse 
working drawings of 
number of well-tested projects, The bhi 
we 15 by 27 in. and are sold for 25 ce 
sheet (except in a few special cares). 
Order by number. The numbers are given in 
italic type and follow the titles. When two or 
‘more numbers follow one tthe, it means that 


| 1 ASSIST 30 
eee Se 
blac cont 


Flying Airplane Models 
Bremen (Junkers, 3.4), $990 
Lindbergh's Monoplane, 3. 6 3B 


Nieuport XVI, 39-0. 180-181-- 


teaage en lee Ga 
sidan Se =) 


Marconi Rig with Jib for Above. 


iia “3s 


‘HowbeatMotorbont, 147-8 so 
"With full 


Chair, ‘ash-Bot 


Smoking, Cebinet, 2 3 
Spanish Mission ‘Arenchaie. 1954 FH 
‘. 


Table, Tavern i 3 
‘Table, Til Top. Oak (Top 20 by 34 in.) 149 38 
Tes Wagon, 1 


Radio Sets 
Amplifier, Thtee-Stage. Autio-Frequency.42 28 


a) 


there are to or more blueprints in the com= 
plete set. the letter “R” follows a number, 
{indicates that the blueprint or set of bl 
prints is accompanied bs" a special repeint of 

inctructions orisinally. published in. the 
magazine, If you do not wish ths reprint, 
‘omit the letter “R" {rom your order and de- 
‘duct 25 cents from the price given, Reprints 
alone are sold for 25 cents each, 


Ship and Coach Models 


4, Beenie Hall-Model (13%4in.), 108. 2S 
Tenas (3 fe Hull), 

0 

ao 

=e 

Conteitutien (21 100 

Eovered Wa x0 

189 

“0 

Gin, Halt, eae asst 100 
ich and Covered Wagon or 

Decorating Boxes, ete ak 0 

a» 


® 
ESI satare and Friant at Wi ie 


Winderer or 


ein. Mel), 70757628 
fitenoxe (iVetin i. 


hate, Queen's 

Btageceach, "Cones 
tire 

Stagecoach. (Cody) 
Body 13 in 


idsin aii 
(Govind sis 


‘with orsen (Geach 
a 


with Controle, 114. 
 Jigsenwed, 6 

Dell's ‘Hours, Colonial, 72. 

Dat Press, Lathe, Saw, ete. iid 


Trek, Fi 


tine, ete Win 


Miscellencows 
(Thee Reams), 16 Rann $0 
Lome: 


Popular Science Monthly 
381 Fourth Avenue, New York 


Send me the blueprint, or blueprints, 


No. 
R No. 

Patterns for .. 

Reprints alone for a 

Tam inclosing.......dollars...... cents. 

City and State 

Sati. 1 yond tot wa cut the pane, 


‘cer en's Separate Sheet 
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CINEDISETSNTS incur ereaker BUILT | 


Peron er 


FOR MODEL RAILWAY 


HE simplest way to protect the wing 
"Tale oral aed tes On eet 
of ior creat to lati an oniary 
fine block for taking household te pl 
fos, A' 5. or Tampere fuse ‘will bande 
the oad of a small model alway, and 15° 


ampere fuses are large enough for an elabo- 
rate installation using two or more locomo- 


ser st Sreensater 


BAUSCH € LOM 


“MINIATURE MODELS 
of HISTORIC SHIPS 


ea 


mays, but in theory it is always the same 
‘There is-a switch that is held closed against 
a spring by a trigger to which is attached 
the armature of a coll of the 


flow of current new to operate the loco: 
motives has no elect on iy but 


spring was fastened under the blade of an 


‘od knife switch. A plece of sheet metal 
fut as shown. so end. hooks 


that one 


Keep Your Copies of 
“POPULAR SCIENCE” 
In This Beautiful New Binder 


inva | 
KEEPING MODEL RAILWAY 
FITTINGS IN SCALE 


ioudneer | JF YOU want to start a hot, argument 


tain that sticking to scale—in other words, 
making each part of a model an exact scale 
reduction of the prototype—is of vital im- 


portance. 
‘As a matter of fact, every ardent advocate 
of strictly scale model making has to com- 


Promise on more dimensions than be cares 
{fo think about. In (Continued om page 83 
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SS 
FREE 
6 Brides! 


advice 


“PES are ene 
into hot water with your hus- 
band. Most husband troubles, like 
most hot water troubles, are caused 
by faulty pipes. 

“The symptoms of a faulty pipe 
are black clouds of foul-smelling 
smoke spreading through the new 
hhome like tidal waves. 

“No need of it, girs. Get your 
husband started on Sir Walter Raleigh 
Smoking Tobacco in a well-kept pipe, 
and youll never have anything but 
happiness. Neither For this 
tobacco is a mild, satisfying mixture 
of rare Kentucky Burleys that de- 
lights both sexes. I bring it to you 
fresl, wrapped in gold foil, Here's a 
hook I've written about keeping 
pipe. I might have called it, “How to 
Keep a Husband.’ Its valuable, and 
it's free to brides (and everyone else)” 
Brows & Willamoe Totesto Corin 

Loviwville, Kentucky, Dept. Y-37 


Send for this 


FREE 


BOOKLET 


| Yet Tavita Sota 


It’s 15¢—awp rrs saver 


a1 


‘sonry with a cold chisel, in- 
sent bolts sith heads into form 
studs, and_tamp remaining open 
paces full of Smooth-On No, 1. Let 
the Smooth-On harden, then slip the 
brackets, cleats or uprights over the 
studs and fasten with nuts oF nuts 
and washers, A 14-in. bolt set this 
way holds. a man’s weisht without 
Toosenine, Use this methad te anchor 
cellar shelves, partitions, wall eabi- q 
els, cte, Makes & strong permanently: tight 
Connection that meets every. ee 
Use Smooth-On No. 1 ako to stop leaks. | 
Seals joints and cracks in pipes, boilers, radia~ 
Tightens loose han- 
Dinges, casters, 


Screws hold. Stops Teaks in 
‘to radiators, hose connec 
tions, cracked water jackets 
‘and gear eases, oi and ga 
line Hines, keeps nuts, lube 
ator conncetions, hu caps 
‘wood screws from com: 
Toose, makes dash sup 
ire Tor ‘ish and proot against 
FREE BOOK filile 
 SamtvOn Xo. In Zot 
~ ROR 
Peer Geile 6 


forma 
smaney-saving plas, write u 
Tow glving make moseland wppronimate age of you" 
‘1d ale rie, Do it NOW belore the oer expires: 
DAISY MANUFACTURING COMPANY 
215 Union 8, Plymouth, Michigan 
Leardoct_manutacturars of ae tes in the workd 
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Hints on Difficult Metal Spinning 


By Herserr Woorsey 


‘OME articles spun from sheet metal look 

as if they had been shaped over sectional 
forms such as were described in the preceding 
article In this series (PST, June "35, p. 76), 
but in reality they were made by a different 
method. If you recall the ash-tray job te 
‘Scribed in a previous article (P'S 3 


held in a hollow wood chuck. By’ similar 
method, shallow bowls or pane with turned-in 
Sides can be made, and other objects of similar 


nature produced.” However. for the produc 
tion of 4 number of pieces of exactly the same 
shape, nothing can replace a sectional chuck 
Hollow articles having ‘openines smaller 
than the maximum diameter of thei int 
2 be spun without the use of any inside 
suport if they are very small in size. ‘Thus 


ADAPTED 


Chuck denlened for work open at both 
Sod'ot ‘greater diameter in the cen 


« constricted ring can be spun around a small 
Closed cylinder if the clawed. end. i allowed 
to project beyond the end of a core. ‘The 
tmaliness of sie. produces & stifness that 
makes thie posible 

“There ic another type of sectional chuck 
that can be ted without previously formin 
the work on a one-piece ‘chuck. "This type 
is'tmployed for making articles open at both 
trad auch as a hollow knob that can be stil 
lon a rod oF tobe 

"The parts making up such a sectional chuck 
are formed with a projecting collar on each 
nd. That at one end Bits in sroave around 
the core, while that at the other end passes 
throurh a hole fm the center of the blank, and 
is thus held securely enoush to peemit spin 
ning, a8 shawn in the accompanytnz diagram 
Further security is obtained by wing a sci 
back-center button so shaped that i his over 
the projecting collar bes and the blank 

Another form of spinning that may puzzle 
the novice fs the making of a tubulat objec 
pen at both ends and with the center smaller 
iniameter than the ends, ‘The rims on which 
‘ome airplane tires ate mounted take such 
form. ‘The chuck used in such spinning can 
tbe made to separate at the midi, 40 that 
‘ach balf wil come out of is end of the work. 
‘The piece i spun from a fat disk, the center 
‘being cut away subsequently to open one end 

‘The photo in the nest column shows a 
form of this type Which is used in producing 
the ‘constricted. part of 2 lamp-port-knob. 
‘The remainder of tp of the knob spun on 
forme similar to these employed in making 
Spheres (PSM May "Sep 69), and 
Soldered to the Tower picee. "The two lefl- 
itand pioces of the churk shown were made 
‘of aluminum, while the form over which the 
tip ts spun i of steel 

"This use of ster! and aluminum or other 


iL 


The fest two pies 
Shuck on which 


metal is not entirely a matter of taste or 
availability of materials, Soft metals can be 
lused where curves are gentle and the metal 
1 not drawn excesively in spinning. How 
ever, when sharp changes in contour are made, 
for pointed objects produced as in the case 

the lamp-post knob, stecl is necessary be- 
use of its ereater strength and resistance 

‘Spinning is not confined entirely to round 
‘objects for some articles you encounter almost 

ery day are oval in shape, vet were pro- 
iced on a spinning lathe. ‘The making of 
h products, however, requires a special 
Shuck that's beyond: the resoures ofthe 
average small shop, 

‘The production of rolled edges ot beadinys 
often involves the use of special equipment, 
Nevertheless, by employing a tool that con= 
sists of pulley with a Concave groove, mounted 
in a slotted steel handle, any spinnet can turn 
‘cdges over to a nicety. Simply start the metal 

4 pointed tool “and turn it as far as 
msible. Then use the pulley wheel to "tuck 
it in” Other whecled tools are used for 
special work, such as the spinning of grooves, 

‘The subject of spinning is too extensive to 
be covered completely in so briet a manner as 

his series, An effort has been made in this 
the four preceding articles to introduce 
the novice to the more Important details of 
the art. Ingenuity” and experience canbe 
depended upon to lead the way 10 more com= 
plete mastery 


CHOCKS AND BOLLARDS 
FOR SHIP MODELS 


PLATES 


Crocs and bollards for ship models are 
casly. made by cutling cardboard. of thin 
‘metal (o the proper shape, gluing or cement 
ing it to the deck, and driving pins oF nails 
in-as shown. If brass or other metal is used, 
hholes will have to be drilled for the pins, and 
the pins may be soldered to the plate, Tn the 
‘ase of bollards it is advisable to use escutch- 
‘com pins rather than common pine ‘because 
the heads are a better shape-—R. J. H. 


Subscribers are requested to notify us of 

change of address four soeeks in advance of 

the'next publication date. Please be sure 10 
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KEEPING MODEL RAILWAY | 
FITTINGS IN SCALE 
(Continued from pase 81) 


Model signbos 


‘The picture was takes isemest 


| “0” gage, for example, making a steam lo- 

comotive absolutely to scale would be a task 
so dificult that only “aman equally ex 
ETE Aa, epinking, tol making, ‘and in the | 

ilding of fine watches could hope to suc~ 
ceed. On the other hand, all model makers 
Should work to the correct dimensions when 
ever it is posible, 

Beginners are specially likely. to overlook 
this point. They often make things way Out 
Of scale when it would be just as easy" 10 
make them the correct size. Telegraph poles 
made of 34-In. dowel rods instead of $% 0 


This point fs well hi 
raph above. It is comm 


‘way, but they are often so clumsy and heavy 
that’ all realism is lost. This sign is an a 
Vertisement cut from a magazine. Around 
the edges have been glued strips of wood 
V/16 in. thick by slightly less than 14. in 
Wide, set edgewise. The vertical strips pro: 
ject ‘downward to form legs. Two addi 
tional pieces were cut off at an angle of 
(0 deg. and glued (0 the back to form sup- 
ports. The same construction will wotk out 
equally well I you use heavy cardboard cut 
{in strips, provided you shellac the card- 
board framework, less, and supports 40 they 
won't sax. How” much less attractive this 
Aignboard. would be if it were framed. with 
rnd had thick, stumpy legs 


| especially if it has moving parts—the more 

dificult it i to stick to scale. The photo- | 
fraph below, however, shows what can be 
one along these lines with the building of 
‘model signals. Electric light bulbs no larger 
| than a small pea were used, and the postion 


| light contains seven of them.—T.WA. 


10,000 Skippers 
said “YES, we use 


PLASTIC WOOD“ 


It sounded like 10,000—the answers came 
30 fast. Te all started when the boss said, 
“Write an ad about Plastic Wood for boat 
Now, I know what great stuf it is 
fon land, with workshop fans—but at sea?— 
and me,a flabbergasted, advertising landlubbert 


1 jumped into my buggy and spent a day 


| hopping from one boat yard to another, along. 


‘the Connecticut Shore, Some of those guys 
talked s0 fast, my pencil broke down trying 
to keep up. But I remember most of what 
they said. It goes like this—Plastic Wood 
for refilling rotted cavities around loose bolts, 
for repairing stem dents—for reshaping plank 
‘edges and splintered ends, for covering coun- 
tersunk screws, for repairing checks in spars, 
for strengthening joints in body work, "And 
that goes for fresh-water boats, too," one 
‘skipper yelled. 

‘The boss said, “Fine, but you left out a few 
dozen other uses. Berter tell Popular Science 
Readers we have a special, FREE book on 
Plastic Wood for Boats. Lot of good dope 
that will save them money on repaits—and 
put thei boats in sailing trim. And tell them 
Plastic Wood can be worked like wood — 
espe, planed tad pointed 174 'ox\soy 09 
handle as putty—and it’s economical 


Take Thi Nesey FREE BOOKLET 


Yousailing men will 
find it a household 
‘necessity on land. It 
illustrates 200 ways 
ofsavingmoney with 
Plastic Wood. Get 
your copy now. And 
don’ tforgetthe book 
fon boat repairs. It's 
free, tool 
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Adopt Microscopy 
As a Hobby — 
Geta Gem 


Shown reayfrtower 


Magnifies 75 to 300 Times 


Microscope Course Free 


ER 
Hi 
act 


E'S the, only. microscope which 
igs you full structions on h 
‘owt pleasure and. use 


und how to gather specimen 
serve, photograph, clas 
‘ope, bute for hcrime 
{ures never bel 


Niro 
combine 
re offered. at this pce 
Superior optical system shows details with 
unusual clearness Guaranteed. Serie of 
lessons included free with $18 Gem Miceo- 
scone. Complete Course separate $7.30 
‘Aeealers of write us 


IMF Free literature on request 
BAUSCH & LOMB OPTICAL CO. 
747 St. Paul St, Rochester, N.Y. 


BAUSCH & LOMB 


FAMOUS CRAFT 


(NEW NV MICRO OUTFIT $1.59 
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oe fee 
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NER & COMPANY. T-0h TRENTON, Mo 1. 


‘Always mention Portzar Science 
Montitty when answering adver- 


tisements in this magazine. 
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HUNTING WATER LIFE 
FOR YOUR MICROSCOPE 
(Continued from pase 97 


the layer just removed. Animal or vegetable? 
‘This & still a moot question. 
In ater from the bottom of a 
pool, we find af 
falled desmids. These are sinzle=cl 
et that we can 


noon of evening of enjoyment in itself. 


W 


7. SEAKCH decayed veeetable or ani 


‘mal matter for the the common 
house fly (Diptera or two-winged class of in- 
few to a slip gas: along with a bit of the 
decayed matter, and place them under the 
microscope equipped with a low-powered ob- 
jective, Nov need {i waiting, for the 

| house fy fact breeder 
In two days the exes have hatched and the 


‘on the decayed mat 
renter the pupa 


larvae set about feedin 


fully developed 
in the ¢ 


the amateur 
tite slevelopme 

Further study of the ordinary house Ay 
may be carried on profitably. We capture a 
hig fellow. give him an alcohol bath, and pro- 
ceed to dismember him with our ‘operating 
‘equipment, A wing is pulled off with. the 
tweeters, pliced on 2 slide, and, examined, 
Nature is a masterful airplane designer a¢ we 
‘shall note. A le is clipped off at the body joint 
‘with ‘the tiny shears or a razor blade, It is 
Slipped between two glasses and placrl on the 

Sow we sce how fies 0 easily climb 


which the fly grooms itelf, We cut out an ese, 


place it on a glass and slip a hish-poweered ob 
Jective (300 diameters) into place. We 

the eye is covered with dots resembling b 
comb construction, Each dot isan eye in itll 
Ai thousand eyes in one. 


HE, same process is carried out with the 
mosquito, Starting with the larvae. A large 
<colony’of these pests may be started by merely 
placing a bucket of stale water, ken ftom a 
ud puddle, in a sunny spot in the back yard. 
hws replace the water ae it evaporate, we 
shall notice in a sort time, litle objects mov 
fng about by Mipping thee tails, They are small 
That may be seen with the naked eye, Some 
fof them are scooped into a glass and placed in 
‘a water cell, Only a lower-powered objective is 
inecessary to study these insets, The mosquito 
‘Snot an aqueous animal. It has to breathe and 
While it fives in the water it cannot take its 
‘oxygen supply from it. The periodic trips of 
the larvae to the surface are noticed. Each 
insect pokes its breathing apparatus through 
the water surface, sucks air, and drops back. 
‘Now we can understand how the Govern- 
ment experts kill countless billions of these 
pats every Year. The objective of the micro- 
Ecope is set on a line with the surface of the 
water in the water cell. By moving the cell, we 
‘may then sweep the whole Kine of the water 
Surface, A sinsle drop of heavy eil is placed on. 
the surface ofthe water with a medicine drop- 
per. It immediately spreads out into a thin, 
tough ‘film, Up come the larvae to. breathe 
‘They push against the oll film. It is elastic and 
‘we seeit give under the pressure but it does not 
break. Again and again the inect strugzles 
to break through (a the source of life-giving 
oxygen, but the film holds and the larvae at 
fast'sink to the bottom of the vesel dead. 
Everssthere there is work and fun for the 
amateur microscopist. The more serious stu 
‘dents are stronely advised to read one or more 
‘elemeatary books on biology and botany. 


'HIGH POWERED TELESCOPE 


| [SPECIAL OFFER 
| | sh Microscope *1°° 


Every Man Out 
of a Job Can 
NOW GO INTO 


BUSINESS 
for HIMSELF! 


Write to Popular Science Monthly about 
this plan which puts you into your own 
business, Be our representative. Get our 
wholesale rates and ce how you ca ele 
ly make money taking subscriptions for 
Popular Science Monthly. Nearly half a 
rnillion men now read this fast growing 
‘magazine, Show your copy to others and 
take orders. Every order gives you a real 
00d profit. Some agents travel all over 


accounts too, Write and get the details 
ff this good business plan. You will be 
surprised at the money you can make. 


Sign and Send This Coupon 


Popular Science Monthly 
381 Fourth Avenue, New York 


Tel we hm om wa we pe 
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RIGGING OUR NEW GALLEON MODEL 


(Continued from pase 66) 


‘The Revenge fully vigged, Note that 
Mightly braced. up aa it for a wind on the 4 
‘and through that putting a small excuteheon 
pin, s0 that the deadeyes will all be tight 
flown on the channels and the nails on one 
level, ‘Note on the rigaing plan, published 
ast month, that they are spaced to miss the 
smuzzles of the guns, 

Now, into one end of a piece of @ cord, 
seize u deadeye, Pass the other end up through 
the top, around the masthead, and down the 
same Way-on the starboard side. Fasten an 
fother deadeye to lie evel. Wax a piece of 


sent uniform, aod tight 


cord, put a knot in the end, reeve 
iC from inside out through the top 
deadese, outside in throuch the 
lower, and s0 on. Do this for both 
and haul tightly together, tying the 
fends off and adding a spot of glue 
above the top deadeye.. Do this 
fm alternate sides until all are com 
plete. Where there is an unev 

hhumber of shrouds, pass the fi 

p ofe side and dows. the ot 
et them good and ticht, balanc- 
ing the stays, with the masts at the 
correct angle, as shown, 

Bore a hole fore-and-aft in the 
fore and main topmasts. 3 in. 
from ‘the squared upper part. 
Make the crosstrees 37 and caps 
28 as before, only stmaller. (A 
Complete key’ to. the. identifying 
fhumbers used fn the text was given 
fn fast month's article)" Smaller 
crosstrees and caps can be made 
at the two aftermasts for the Mag 
Stalls, and also at the topgalla 
‘mastheads 

‘Reeve the fore and main top- 
‘mast stay 29 and 3o of single size 
3 tord, splicing of neatly seizing 


main to the foremast just under 
the cap. ‘The after topmast stays 
ar and 32 can be of cord hitehed 
to a notch in the mainmast and 
the ail in the mizzenmast 
‘The topmast shrouds 33-9, three on a side, 
are of 6: cord, They ave carried around the 
masthead as before and brought down to 
other deadeyes in the tops. ‘The lower dead 
(eyes here are hitched to cord instead of wire 
‘The cord is passed throurh the holes in the 
top and fastened to the lower shrouds, but a8 
they are awkward to reeve 
shen in position, reeve them 
loosely, first, bring them 
down close, and then tighten 
up. the lanyards. Two 
rouds to aside will be 
fenough at the mizeen and 
bbonaventure topmasts 
‘From the {ore and” mai 
(Cantinurd om page 86; 


fin eye at the top, Hitch the fore- | 
ftay'to the bowsprit end, and the | 
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“Hey Doc, 
—is that Needle Oilstoned?” 


Scie expeditions spend, many 
‘months in the held chousunds of miles 
from civilization, Limited for space. 
they have to take great care of thet few 
surgical instruments. 

“The Roy Chapman Andrews Asiatic 
Expeditions had the best doctors feom 
the Rockefeller Institute in. Peking", 
‘one of the leaders said. “They took 
slong hypodermic needles for serum 

sections und other emergencies. They 
hhad the finest equipment and kept theit 
instruments in the best condition. We 
‘never went into the Gobi Desert with: 


Hypesdermic needles ate sharpened 
‘on the finest grained oflstone known — 
the amons Norton Pike Artanas Tus 
one ive ch enremnly amoot bare 
resend 

“ll expat woshsien Sd bande 
machine edged tools know that ofl- 
stoning is needed for cena, fast cutting. 
Ifyou doube le work cae doy with ts 
tiltoned edge. Nore bow tnuch les 
Frm per fos at ar 
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Sharpening Specialties 
.) 
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light on the floor problem— 
re ubbing, ne pling when Sore oe Salad with 
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Henry €. Schierche, Ghent, New York 
‘Se Nisei WHAT CAN YOU DO 
iCrcmactnast WITH ONE INCH? 
[aa ate 


RIGGING OUR NEW GALLEON MODEL 
(Continued from pase 8s 


How deadeyes are made and used and method 
‘ot reeving the main‘yard halyard to 4 knight 


topmast-heads come also preventer backstay’s 
447 and 38, which are bitched to the masthead 
‘Ope enid Comes down each side, with a single 
‘icin. block i exch end; then another block 
is tied to the bolts in the channels and the 
two brought tight with 

a fall (rope) of B co 
‘The fore and. main 
topgallant masts 59 and 
4p are shipped through 
the topmast eaps to the 
crosstrees, with stays 42 
and 42 of b cord, xed 
for the topmast stays 


‘AND PARREL 


Using end of ale 


Figging. 
perder a perrsi | Now the shrouds will 


‘equire ratlines, or steps 
‘These should be of silk 
‘or sewing cotton about size 60, ‘They should 
‘be clovechitehed to each shroud. It is up to 
You if you want to shorten this work by 
hitching’to the outside shrouds and simply 


mizzen and bonaventure topmast rigsing or 
‘ot, as you please 


wp. 
‘Nove buntlines, lew fines, and Bowlise Bridie 


For the sails any thin fabric will do, If they. 
are to be bellied, make them about 7” percent 
deeper, A copper wire is run through the hem, 
with short ends extending at the top corners, 
‘These ends go through vertical holes in the 
yards, 

‘Alter the sails are hitched to the yards, the 
bbowline bridles are put on with beads,” All 
the square sails should have clew lines and 
buntlines, but I put only elew lines on the 
‘courses. and topmals, and buntlines on the 
‘mainsail because I clewed that one up, with 
(Out stiffening it. ‘This wear is all of ¢ cord, 
‘The clew lines have blocks fastened to the 
clew, oF corner, of the sails themselves (note 


particularly that they’ are mot fastened to 
the yards) ane 
the middle, 

“The sail devices can be painted on one or 
both sides as shown below 

‘The foresail and mainsail have 14-in, sheet 
blocks, with cord rove through 

‘To set up the fore or main yard, take the 
end of the halyard, which was previously rove 
ff to the knight as sh the drawings 

own on the fore ade, 


ft left above; pase it 
Sround the mast, up 
‘around the mast azn, 
drawing in the adjoining column, Finally, 
hitch the end to the first part and the standing 
part. This will serve as a parrel, Reeve off 
the topping lifts with ® cord from the yard- 
arms to the blocks on the cap. Haul these 
tight to make the yard lie horizontal, and 
hitch to the handral 
(To Be Cosrzsven) 


Designs wsed on the sails. The small areas 
‘Sinsut crosshatching’ should "be left white 
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Replacing Bolsters 
on Farm Trucks 
By L. M. 


New York State 


Ror 
lege of Aricalture 


‘HE kingbolt of a low farm wagon often 

‘wears down into the bolster and weakens 

it, or the end of a bolster becomes damaged 
0 that a replacement is necessary 

‘A piece of oak, maple, oF other hardv:ood 


| in, wide, 4 oF § in. thick, and 3 ft. 3 in lone 


may be ured, A piece 4 in, whie is preferable 
to-a narrower piece, If the clevises are only 
Vin, and the bolster is wher, it Js cut as at 

the bolster stakes are broken, new ones 
are made as shown at B, with a ¥-in, shoulder 
At the lower end to rest on the bolster end 
‘The stakes ure held in place with 2 by 4 in 
lag screws, 

“The holes in the bolster plate om the under- 
side of the bolster should be countersunk on 
the lower side. To. prevent the head of the 
kingbolt from wearing into the bolster at the 
top, one of three methods may be wed. An 
iron plate C, 914 by 3 by 34 in, is made with 
holes of the fame size and inthe same position 
as those in the bolster plate. The plate Is set 
Aleep enough into the bolster at the top so that 
the heals of the bolts and kingholt will allow 
the wagon box to rest evenly on the bolster 
‘Two 8/4 by ¥4 in, machine bolts may be used 
to fasten the plate washer and bolster plate 
In place, ‘The threaded ends of the bolts are 
ut of Ho a to leave projecting ends of 9/10 
in, They are placed from the top; then the 
bolster is inverted 40 a8 to allow the bolt ends 
to rest on an anvil, and the bolt ends are 
riveted Into’ the countersunk plate, 


CIRCULAR SPOOL HOLDER SAVES SEWER'S TIME 


‘HIS spool holder is admined by every 
woman who sect, it—and tightly so, a8 

4 woman ‘suggested the 
The wood 1 used was 
mahogany, of oak would be equally suitable 
if stained; and for an enamel finish any soft 
wood ‘could be used. The dimensions. were 
arrived at after careful study’ and should mot 
be changed by more than a. small amount, 
‘The button tray on top is first turned 
ined and polished while still in 
if either wax alone or a shellac 
i polished and with wax as a final 
coat. ‘Next the center block is turned, and a 
depression 54 in. deep cut in the top 40 that 
the bottom of the button tray is an easy fit 
‘This is not finished at this point. The base 
fs now turned to size. Leave it om the face 


| 


Wloree seanen's 
ge ate 
BeSeew _Comicrlena 


TACHS-4 


new bolater and pes 
‘werrieg It 


How 
ingbal 


Another method is to make holes D in the 
bolster at the top to allow the heads of the 
Kingbolt and other bolts to drop in tush, 

Tha fale bolster Eis used, the plate washer | 
need not be set in, as the underside of the 
false bolster is cut Gut as shown, 


plate until all the following steps are com= 
pleted. First, a depression vin. deep Js cul 
fn the face fo receive tightly the bottom of 
the center block. Then the circle of holes 
is drilled for the spool pegs, which are of }4- 
in. copper rod cut 2 in. long, but don't put 
them in until the very last thing. The holes 
fare 1/64 fn. under size so as to be a driving 
fit, and are 34 in, deep. Make them all uni 
form in depth. Now give the bottom of the 
centeriece, put it in place, and run up the 
{ail spindle of the lathe as a clamp. 

off the surplus glue and let dry overnight 

‘When thoroughly dry, stain and finish these 
parts in the lathe; then set the pincushion 
{hn place around the base of the button cup, 
apply glue, and clamp by using the til spind) 
as before. Let dry, remove from the faceplate, 
“rive in the polished pees, and glue paper of 
cloth to the bottom, 

“The pincushion is made of velvet in a 
harmonizing color. It realy isa velvet doush- 
nut. Be sure to cut the cloth on the bias, 
then sew into a long roll, and stuff with wool 
Bend it into a circular shape to St snusly 
around the base of the button tray 
the ends together. It need not be plued; if care 
‘taken i wil Gt tight enough in the groove 
provided for holding it—H.D, Autzs. 


‘This sectional view shows how the parte of 
the spool holdsr ave’ shaped: aad atsembled 


LISTEN 


cs 
“= His Master’s 
Voice is on the road! 


Hear this new, easily installed 


RCA Victor 
AUTO RADIO 


wag 


NJOY doubly every minute you 
motor, Get one of there new 
RCA Vietor Auto Radios. It performs 
intone and quality...like « million 
dollars. Yet costs but $34.95, 
‘You-an install itin 30 minutes. Only 
‘two electrical connections —no solder- 
ing. One hole to drill. Full electro- 
dynamic speaker. Tene contrel. Allin a 
single simple unit. Ten unique features. 
It's a genuine RCAY’ 
tells you it's fine radio. See one to- 
day at any RCA Vietor dealer. Also 
atany auto accessory shop. Remember 
the phenomenally low price—$34.95 


RCA Victor 
$ 3 ‘Company, Inc. 


whic 
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ecrets of Success 


L HELP YOU GET AHEA. 


SHOW CARD 
LETTERING 


Howe Is the very course you need if you sect a 
potion at Show Cact Letterr or Sign Lettre, 
fr want 19 have a business of your own. Complete 
fod. practial and apecally areaged to meet the 
feeds ofthe student who tain at homes Written by 
EL, Koller, Prnclpal of the Tsternatona Scho of 
‘At, member of the Ameriean Federation of Artsy And 
‘The Natoma Society af Craftsmen, Mail coupon foe 
Pree Booklet, 


stione 0° RADIO EXPERT 


Faure ores 
Ee een = itd 


Taunt ta WERE, c. 


HIS TRAVELING STORE 
MET WITH SUCCESS 


ILLIAM 
had worked 
for me as a 
stenographer for 
about three years 
A" year or 50. ago 
four’ business, along 
with a great many 
‘others, all but evap 
\ , rated, and it was 
necessary 0 ct 
own on all fronts. 
William had to go; we regretted it, for 
twenty-three year old lad was ‘am- 
bitious and intelligent—an unbeatable 
combination, For some years, he had 
been studying the Spanish language very 
ilgently.. Im fact, it. was a. specialized 
subject with ‘him, ‘as he was eventually 
aiming for a college professorship. 

Just_about the time William started 
hunting for a job that, would not only 
support him, but also help pay for his 
studies, his brother returned home from 
the Middle West, where he had been 
working in the retail grocery business 
Now he, too, was out of a job. 

The boys live in a well populated, 
suburban town on Long Island, N.Y 
Casting about for something to do, they 
fell back on their combined knowledge 
‘of the grocery business. Finally, they 
fame out with an idea. They would start 
traveling grocery store, Tt sounded 
food, so they scouted around and found 
large, second-hand automobile truck, 
‘which they bought ‘on a time payment 
basis. They set'to work and fitted the 
sides with handsome’ panels, proclaiming 
the nature of their business. Inside, the 
truck was fitted with all sorts of bins 
and shelves. The next step was to turn 
the lagge, clean and dry basement of their 
hhome into a stockroom and thus eliminate 
any rental overhead. Negotiations, were 
opened with wholesalers. and a line of 
staple products secured at reasonable 
prices. 


WHAM had the looks, so he be- 
came the salesman. He got busy 
visiting homes in the nearby residential 
Sections. His plan was to solicit orders by 
offering certain daily specials at extra 
low prices, and soon he had built up a 
slaable list of customers. The boys worked 
fut a system of soliciting business in the 
mornings and-making ‘deliveries in. the 
Afternoons. ‘William's brother handled the 
truck and did the buying 

“The idea caught and i became ne 
say to cover a eger tales area, 20 Wi 
car for his route. Pretty” soon orders 
Started to come in_by telephone. ‘They 
were established! (Continued on page 80) 
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HIS TRAVELING STORE 
MET WITH SUCCESS 


Of course, chain store competition has 
to'be met Buta lange fem a their fa 
in Keeping prices down has been the ele 
fnatioe of store renal and cet 
Now their business has grown (0 such 
Droportions and covers so lange ter 
Pte, that they are seriouuy consiering 
the purchase of anocher truck. 

“This litle Business was not baile up in 
a day. Tt took the perseverance and 

raitancy of youth and abion to pu 
Freventualy on sound basis, For Wil 
Ham it as accomplished one thing: sup: 
plied him with an income. which wil 
Enable him Yo contin his studies. For, 
although this idea has the possibilities of 
a large business, T'dont think twill 
fatisfy: Willa for long. He atil bas 
smal college 


STRANGE PLANT NURSERY 
A GROWING SUCCESS 
ames 


Mire 


for, came to Flori 
twenty-three years 
ago. For reasons 
that have no place 
here he had decided 
to leave the old 
Tennessee home and SNES 
eee 
elsewhere. Florida 
then a new and aliuring land, beckoned 
strongly. So Florida it was 

He seitled down in the small town of 
Saint, James City. which is on a tiny 
island on the Florida West Coast, some 

ity miles from the mainland. In those 
days the surroundings were virtually 

itive, and the life almost a pioneering 

one. For many years my father operated 
a small store, and found it an extremely 
difficult means of making a living. After 
all, there were only ninety-cight people 
on the end of the island where we lived! 

In 1931 the store was on the verge of 
failure, and he decided it was time to 
make & new start. But there seemed little 
that could be done. Tt was too late now 
to begin again somewhere else, and the 
lie island naturally had its limitations. 
However, he did 

Some yeat 
rope factory on this island. They had de- 
vised a process of making rope out of the 
sisal plant and, for the purpose of extend 
ing their operations. this company bad 
planted these sisal plants extensively all 
over the island. 

‘After a few 
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AVIATION 


Aviirios depends upon engines, and expert 
knowledge of aviation ef 
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Getting the Job You Want 


nes is a long 
step toward suecess in this rapidly grow- 
ing industry. International © 
Schools offer you a modern, complete course 
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STRANGE PLANT NURSERY 
A GROWING SUCCESS 
« 


tinued from page 80) 
years of indifferent fortune, the company 
folded up and departed. Now—and_ this 
is years later—there are thousands of | 
these sisal plants growing here. To the 

unaccustomed eye they present a strange 
sight. A spiny stalk supports the plant, 
and around the base are long, flesh 

leaves, lying close to the ground, som 
what like an ornamental rosette’ in a 


| pearance. After about six years, the main 
stalk reaches a height of fifteen or more 
feet. ‘The leaves are colored varying 


shades of green, with white striping. 

Father's idea, of course, was to culti- 
vate these plants for ornamental purposes 
He gathered a few plants of different 
colors and also several species of cactus 
and agave (very similar to sisal). These 
he planted ina small cultivated area, He 
was anxious about their growth, as they. 
naturally grow wild, in thick brush and 
swampy’ places. 

‘The venture was successful, ‘The plants 
thrived. Now he has over an_ acre cull 
vated. He has sold thousands of the 
plants to nurseries on the Florida main- 
land and has shipped them all over the 
| world, Sisal and agave have become quite 


popular for rock gardens. They seem to 
thrive nicely in most temperate climates 
‘The business ha steadily and by 

become It is certainly 
better than trying to make a store pay 
‘on this little island, and the work. is 


pleasant and healthy,’ All of which makes 
for success —LLH, St, James City, 


Cash Prizes 


FT HIS department will give $5.09 for 
very true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this magazine 


Manuscripts. will be judged on the 
individual metits of the cate. and cir- 
cumstances involved. Only stories in 
which the author's 

some one known to the author, 
tained by some method of educational 
Huidance, fitness for the job, or appli- 
Eation to the work will be consider 
We are not looking for the “get-ric 
quick” type of story. 


Manuscripts must be confined to 500 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true, Manuscripts 
submitted and printed Become. the 
Property of this magazine, and we are 
Rot responsible forthe return of e- 
Jgcted tories ‘unless postage in pro- 
ided for vhis purpose Adareas fone 
Yributions to Success Story Depart= 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 
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HISTORY'S BIGGEST SHOW REVIEWS 
GREAT CENTURY 


fantastic specimens, Before this remarkable 
‘micro-vivarium display could be put. into 
‘operation, a whole new method of mounting 
the water drops, to prevent their evaporation 
lunder the Intense Tight, and to keep the tins 
creatures alive, had to'be perfected. 

‘Mirrors, in a nearby exhibit, reflect in a 
container ‘of liquid an animated drawing of 
‘budding yeast cells to demonstrate the process 
Of fermentation, ‘The cells, projected into the 
fluid instead of upon a screen, appear to bud 
‘and multiply. within the container, each cell 
‘enlarged to giant size, 

‘A ‘twelve-foot  cormstalk, showing how 
plants make food from sunshine; a mechanical 
twig which puts on a year's growth of new 
cals in seventy-five seconds (P.S.M. Apr. 3, 

24); and 8 papier-miché cow that gives 
real milk (PS.M., May "83, p, 38), turn 
‘Other phases of scientific knowledge inio fas- 
inating exhibits of action. Much as Porvtar 
Scizxcr Moxtuty’ pictures. the drama of 
scientific advanee from month to month, the 
‘whole exposition presents the broad sweep of 
‘knowledge gained during a century of spectac~ 
‘lar progress. 


‘OVERING one whole wall is an immense 

plat map of the word divide nto $09 
sections. Each epresents a special type of 
vegetation area. "These areas light up in units 

jou can see at a glance the desert, forest, 
and barren-land sections of the world, The 
huge map is made of elas, sprayed with aniline 
dyes and lighted from the rear, Oil paintings 
show in detail typical scenes in the diferent 
vegetation areas, ranging from the tropical 
Jungle to the Arctic tundra, and picture the 
plants and animals common to each, 

Probably the miost elaborate single exhibit 
of the exposition is the world's larest dio~ 
Fama, a ninety-fo0t combination of models 
‘and paintings which tells the story of the 
eneration, uses of elect 
city, Rushing mountain. streams. spin the 
turbines of diminutive power, stations, hish~ 
tension lines, built to scale, lead across the 
‘countryside to model towns and cities, where, 
‘ona twenty-four-hour cyele, the hundred and 
fone uses of eletric current ‘are illsteated in 
miniature, 

Revolving tubes of glass lighted from with- 
in and having ‘nine different-colored. sides, 
produce the lighting effects which run from 
sunrise through the day to darkness. “A com- 
Bite fle takes "place every three minutes. 

‘or five months, neatly a hundred men 
Jporked ina" si preparing ths single 


SIMILAR plastic pictures, om a les eabor- 
ate scale, show Benjamin Franklin draw- 
ing electricity. from the clouds, prehistoric 
‘monsters feeding amid the earliest forms of 
‘Vegetation, natives cultivating pineapples and 
tapping rubber trees, and a miniature blast 
fumace converting raw ore into steel 

‘Everywhere you find information drama 
tized, proceses shown inaction, facts and 
Information revealed in theiling exhibits, The 
exposition is an encyclopedia brought to life. 

‘A whole orange grove has been transported 
bodily from Florida, a redwood tree has come 
from California, and a twelve-foot waterfall, 
flanked by live birch, fir, and spruce trees 
from Michigan, reproduces in every detail a 
scene in the northern woods. 

‘A’glass automobile and a glass refrigerator 
tenable you to see the mechanisms operating 
inside, and an infinite variety of products 
‘ranging from tooth paste to soft drinks take 
form and are bottled, canned, or placed in 
‘tubes while you watch, More than a score 
‘of large American corporations have taken 


nd from pase 


<puce atthe exposition to showin action the 
processes by which their products are mand- 
factured, 

Overhead, the rocketlike cars ofthe million 
ddolir Sky-Ride, shoot between their 625-foot 
towers of steel. Amphibians shuttle back and 
forth; observation balloons hover in the air 
and pasenser-carrsing blimps cruise above 
Byrd's Anarctic ship, anchored in the lazoon; 
the gold-rooied Lama ‘Temple of Jehol, 
brought from the Onient in’ 25.000 separate 

ees, and the Enchanted Island with its 
‘Magic Mountain are other wonders on display 
In this Land of Make-Beleve, children find | 
a coaster wagon thirty-five feet Yong, a marble 
sis feet in diameter, a Tin Woodman of Oz 
twenty feet tall, a fence made of wooden 
clephants, and an enormous sallor whose arms 
revolve with the wind. | 


[S,THE reat Pascant of Trassportation, 
yousee depicted the dramatic advanee from 
the Clermont to the modern 
automobile and the Tatest greyhound of the 
Sea. “The World a Million Years Azo” 
(PSM. June 'S2, p. 16) shows you monsters 
ff the past natural surroundings, | 
‘The architectural exhibits earry you from the 
ride log eabins of Fort Dearborn and Lincoln's 
‘most modern dwellings—and be- 

rojected House of the Future 
Daring innovations in architecture form a 
striking feature of the buildines which howe 
the exhibits, There are window ess walls sky 
hhung roofs, metal structures that expand ad 
‘contract with heat and cold. Dramatic effects 
are achieved through illumination by cascad- 
ing colored lights, By night, the fairground 
becomes an immense rainbow of plowing tubes 
and varicolored bulbs, surrounded by miles 
‘of *mist-light fountains,” billowing douds of 
apor illuminated in colors from within, 

fact, to lake care of the Water needs of 
the exposition, a water plant of 300,000,000 
gallons capacity will operate twenty-four 
hours a day. Ten miles of water mains form 
fan underground network and there are five 
miles of storm sewers to lake eare of emer~ 
encies. Facilites for a city of a million in 
habitants are required for the visitors at the 
Century of Progress. 

‘When the star ray which opened the expo- 
sition left Arcturus om its forty-Year Journey 
to the earth, the Chicago fair of 1893 was in 


Automobile, no airplane, 
forty years of the 1835-1083 century, alone, | 
cover practically the whole history of applied 
electricity, all of the wonders of the airplane, 
the movies, the radio, and other laboratory 
siracls which have Become part of every 
life. In invention and scientihe discovery, the 
century just past was the most fertile of all 
history 

It is the dramatized pageant of this advance 
which you see presented at the world’s greatest 
spectacle now running at Chicago, 


FINGERPRINTING DONE 
WITHOUT USING INK 


Fiscenrersts are made without the use of 
ink in anew acted recently derportrated | 
before the National Identification Amsociation 
bby a former Deputy Commissioner of the New 
‘York City force. When a subject touches a 
pad, similar to an ink pad, his fingers become 
Covered with a colorless, non-poisonous, non- 
Sticky chemical. This chemical, when it comes 
in contact with specially-sensitized white 
paper, reacts causing the fingerprints to ap- 
pear immediately in black lines. This print 
E permanent and does not soll the hands. 
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To. solid inches of south, sinuous 
muscle added 10 your bice 
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eke wc alg ramet 
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hue every are oF your body will bt 

lreloped proporiocately -7-k w 
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Sou ithe, muscular legs that willbe €ol- 
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seFt mae your whete boty vibrate with 
taincular energy pep end health 

“Take my fll couse and I ill guaran 


tee to add 3 inches to your chi 
Inches to your biceps or it won't cost you 
one penny! 


“Try one of my test courses NOW « 
ourself chat you tou can pets seed li 
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WORLD'S FIRST STEAM-DRIVEN AIRPLANE 


(Con 


Superchargers, driving a blast of air into 
the carburetor to make up for the reduced 
pressure in rarefied atmospheres, help these 
Exsoline motors. They are heavy, however, 
Adding to the weight of the plane, and they 
fever completely prevent loss of power at 
high altitudes 

Now consider the stcam engine. It loses no 
power at all with altitude and gains in efi- 
Fiency the higher it goes! This is because the 
pressure on the exhaust is less in thin air than 
‘at sea level. Thus the perfection of the flying 

am engine sa vital Step toward conquering 
the stratosphere. 

Realizing these facts, inventors in various 
parts of the world have been working toward 
the goal achieved by the Besler brothers. In 
Akron, Ohio, last fall, a local inventor, Harold 
. Johnson, announced the completion of a 
steam engine with two, opposed. cylinders, 
Weighing, complete with boiler, only 146 
pounds, 

Some months earlier, it became known that 
the Great Lakes Alrceaft Company, at Cleve 
land, Ohio, was working upon an experimental 
steam-driven biplane, Recent dispatches from 
France reported that a Paris mechanic had 
perfected a lieht steam power plant for air- 
Planes, Another ‘news item, coming {rom 
Sweden, told of steam-turbine engineers who 
are working on a new-tspe turbine { 
raft wie, while a third, from Italy, cart 
Information that G. A.'Ralfaeli ah a 
cal engineer, had announced a steam engine for 
stratosphere machines. 

But it was the two California inventors, 
carrying on their secret researches, who first 
achieved the long-sought goal of steam-driven 


Ever since Henri Giffard, in 1852, navigated 
the world’s frst dirieible, creeping 
the outskirts of Pacis at seven miles 


sued from page 11) 


an hour propelled by: a clumsy threeshorse- 
power stcrm engine weighing 42 pound, there 
Fave been proponents of steam poster {or alte 
cat 

‘Many: of the pioneers of fit, before the 
perfection of the gas engine, sousht to By by 

sm, tn 1804, Sir Hiram Maxim, the English 
inventor, spent $200,000 building a kigantic 
‘multiplane weighing 8000 pounds and having 
wine area of almost 4000 square fect, Driven 
ty a 363 horsepower steam engine and two 
tlehteen-foot propeies the plant craft te 
{hrtyeals mils a hour on special tracks bullt 
to hold it down during the preliminary ts 
Tis ft at this speed was s0 reat that i tore 
Toose from the tracks, crashed aver on onesie, 
snd demolished isl 

"Two sears later, Samuel Piespont Langley, 
secretary of Smithsonian Tnstitatlon, Wad 
ington, D.C, saw hin sixcen-foot model fy 
for hail a mile above the Potomac River pro 
pelled by a miniature, aeven-pound seam en 
Eine, developing one aod one-ball horsepower, 
The full-sized tandem monoplane which Lang: 
dey patterned after this model in. 1000" and 
which wat broken in launching carried a ga 
Tine motor instead ofa seam power plat 

"After 1903 and the success ‘of the Wright 
Brothers, steam power for aireralt was pra 
Ucally Jost aight of, Gasoline engines made 
Such rapid advance in lightness and reliably 
{hat they came into universal use in aviation. 
Recently, however, the advantages of steam 
Dower have azuin been attracting an increasing 
Emout of attention, 

‘With the fst experimental machine already 
climbing into the ae at Oakland, steam has at 
tas, been harnessed to work in the sky. Ex- 
peris are watching the progres of the 
‘rs withthe heenest interest Thelr machine is 
efit step toward the huge, winged steame 
tre of the sky visloned by pioneers of Might. 


tinned from pase $6; 


“What's the secret of the stuff?” inguired 
Kennedy as he examined the cracked sur- 
face of the safe plas 

“I's no secret,” replied Gus.“ 
made of two polished pieces of 
cemented {0 a center sheet of transparent 
plastic. material like celluloid. This. center 
Sheet is tough yet pllable and holds. the 
‘outer and inner glass In place when it cracks, 


HIS black edging,” Gus, continued, “is 
waterproof cement that seals over 
the edge of the plastic filer. After the two 
sheets of plate glass and the center shect 
fare bonded together under pressure and heat, 
the sheet of safety glass is dipped in acid, 
‘The acd eats away the plastic filer and 
forms a shallow groove around the sheet 
When cement is forced in this groove, the 
plastic center is sealed in airtight. Moisture 
4nd air can't get at it” 
Joe Clark, Standing in the garage door- 
way, Hstened “intently as his partner ex- 
Plained the proces. “Da, you ‘know how 


they discovered the stuil?”’he ealled when 
Gus had finished, 
bout “thirty “years ago. some French 


scientist was using a sort of liquid celluloid 
jn his work. One day he forgot to cork the 
bottle. Of coune, the liquid evaporated and 
left a thin layer of celluloid, or something 
like it, on the inside of the glass bottle. He 
pt the bottle aside and forsot about it un- 
Ui one day he accidentally knocked it from 
the shelf. It crashed to the ground, but in- 
stead of smashing to bits, it shattered, hold- 
ing its shape. The hardened liquid held the 
cracked bits of glass in place. That gave him 
fn idea and shortly after shatterproof glass 


Nope,” Gus told him, 
told you about stops discoloration to a great 
xent and anew type of transparent ler 
Sheet has been developed Uhat's not alfected 
by the sun's rays. Good shatter-proof glass 

il stay clear as Tong as it's intact 


* Gus shook his head. 
‘ment, a safety investment,” 
“Pitty percent of all the’ Injuries i) auto 
mobile ‘accidents come from fying glass, 
‘Twenty or thirty bucks isn't much to spend 
to make your car fifty percent safer to ride 


‘But, it's an invest 
he pointed out. 


in, 8 it? One “good smash-up, when You 
ave a car full of people, will cost you a 
Jot more than that in doctor's bill, alone, 


‘OU'RE. paying doctor right now and 
sccidents like’ yours 
Generally 


fan happen any 


it won't be your fault, 


said Kennedy after 
“Suppose you fix my car up with 


patie 
it. With children in the family, safety means 
methine.” 


just'the windshield?" Gus asked glanc- 
ing at Kennedy 

‘Not on your life!" Kennedy replied, “If 
T do it at all, TM do it right. Put in safe 
lass all round.” 

“Fine!” said Gus as he wrote out the 
order. “Safety isn something to buy in 
parts, Put it in front, back and sides and 
Uiving a car will be les of a worry to you 
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UNPATENTED IDEAS 
CAN BE SOLD 


Tell you how and help you make ti 


sale, Free particulars. (Copyrighted) 


Write WT. 


“PATENTS SECURED 


Trade-Marks Registered 
pater 


hakso 
L.'F. RANDOLPH 


£340 Victor Building ‘Washington, D.C. 


INVENTIONS WANTED 


Patented or unpatented, If you 
have an idea for sale, write 
HARTLEY'S Inc., Box 928-D, 
Bangor, Maine. 


PATENTS—TRADE MARKS 
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Information and Booklet Fr 
LANCASTER, ALLWINE & ROMMEL 
[PATENT LAW OFFICES 


A MILLION TO ONE 


Porvran Sctexce Masry has an- 
han & milion. questo 

Will you answer one for 
that only you can answer? 


What advertisements in Porusan 
Scimver, Movriny have affected your 
plirchases large or small—either ditect 
By mail or from retail stores? 


‘This question is prompted by a reader, 
‘writing us that 4 certain series of ad 
ertiements in Porvuar . Seiesce 
‘Moxruty resulted in his spending see 
feral hundred dollars to his utmost sat- 
{staetion 


Your reply may result in giving you 
more of the kind of advertising You 
‘Would like to sce in Popvtax Seuxee 
* Jus address the Advertising 
; Popular Science Monthly, 
381 Fourth Avenue, New York City 
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HERE IS THE LAST WORD 
IN RACING CATBOATS 


(Continued from pase so) 


The frames should be bent in ater the plank- 
ig has been secured. You can bold them in 
place by stepping on them while shoring them 
Invat the chine, Fasten the frames to the keel 
and planking from the outside with copper 
mails riveted over copper burs inside, Two to 
cach plank will sufice 

Following this lay the floor boards, pref- 
erably using 4 by 244 in spruce, Each board 
shoal‘ fntened with 1b 

they” may be removed 
ily” Oval headed scree 
at | best for this, 

Now you're ready to put 
on the deck. Fasten si 
the planks down with 
Ibraad screws or galva 
tlsed wire alls, coun 


tersinking them slightly to allow for putty. 

Follow the deck with the coaming 
it with serews to the carling and deck, ‘This 
should be installed in three pieces, butted at 
the end of the round and with a small butt 
block inside the coaming. Oval-headed brass 
screws at é-in, interval should be used. 

By this time you will realize how quickly 
‘Olympic may be built, for you are now ready 
to lay the canvas, This should be the 8-02. 
grade, Stretch it dry, then lay it in marine glue 
Smear the glue on generously and let the ean 
vas, after being smoothed, drop 1! i. over 
the’ side. Tack it down. with 34-in. copper 
tacks, Aiter turning up the edge, secure the 
‘canvas with a 3-in, quarter-round oak stip. 

Except for rudder, sail, mast and boom, 
‘Olympic is complete. No instructions for mak- 
Ing the rullder, sail, and boom are needed, 
other than to eut the rudder from a single piece 
‘af mahogany according to the drawings. Like- 
‘wise, plane down the boom from a spruce pole 
to measure, finshed, 10 ft. 10 in. long, 2 in. in 
diameter at the center, and 134 in. at the ends 
‘The sal may be made from any material you 
select, preferably 6-02. duck 

While T recommend a. single-picce mast, 
which will weigh only 8 Ib, more than the bol 
low mast used during the Olympic competition, 
‘you can build @ hollow mast by grooving two 
Spruce sections and joining them. For this pur- 

hand screws or clamps every 12 in. would 

‘pecessary—an expense probably not justi- 
fied for private use. Otherwise, plane down the 
mast to measure 20 ft. 94 in. from the top to 
the square piece Biting into the step. 

‘Should you be interested in building 2 hol- 
low mast, details are shown and can easily be 
followed. 


PATENT 


Your ideas 


Small Ideas May Have Large 
Commercial Possibilities 


Ii you hope to realize profits from your 
invention, you must protect it with a 
™. S, Government Patent, Otherwise, 
you may find that all your time and la- 
bor have been lost, because it often hap. 
pens that other inventors are workini 
fon the same idea, IF YOU HAVE. A: 
IDEA, TAKE STEPS TO GET 
PATENT AT ONCE! Your first step is 
to get my FREE BOOK. It tells you in 
simple, plain language ‘just what you 
must do, how you must. proceed in or- 
det to secure Patent protection, 


erve Yo! 


You can communic ime in perfect 

fidence. Any drawings, sketches or letters 
send me will be ke rong, stel, 
root files that ate accessible only to author: 
iced members of my tial. I have served inventors 
Teeated in every state tn, the Union. My service 


ee Mee 
Tie Coc TON POH RAPER DOOR. 


CLARENCE A.OBRIEN 


Registered Patent Attorney 
WASHINGTON, D.C. 
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IN AVIATION 


Greatest Guide Book 
Ever Published 


THE AVIATION MANUAL 


‘Task wl ave moths of time and hundreds 
dollars by giving you a thoeoush sround train 
ing inAvlation, ou need” ft whether you're 
alae" 0 be pilot. mechanic, radio operator, 
Stleman or extetive The. lation “Manual 

250 diagram ands: 


LOOK AT THIS 
LIST OF 24 FULL 
CHAPTERS 
all by leading 
authorities 
All Covered in Fullest Detail 
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Cen b ard 
eis ecvie e trate 
inicio cles erent 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
‘With Your Name In Gold On The Front Cover 


ae 9 
Pearse cs & 
Pata fae 
Popular Science Publishing Co., 
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tares, the opera glass will show you a wisp 


SWEEP your elas along the Scorpions 
ahd up to the two stam atthe 
tip of bis tall. Just above, and to the let 
of these two stits you will find two more 
| Star casters In the eld glas, you ean sce 
thei structureeach closely’ packed ball 
ft suns, many of them toch larger then 
‘Now sweep your glass from Scorpio’ tait 
to the next froup eastwamd, the Archer. 10 
| the upper part of the Archer, right on the 
Seen eacts 
i star chasters rf 
{X multude of ttle twinkler, none of which 
‘ould be seen with the naked eye: 

"This whole rein, where the Miky Way 

scams ‘own acon the clip ie, wi 

yy a thorough searching With opera a 
fc pas, You wil discover many star groups 
dnd nebulae. Necdlew to\s4), ths observing 
Siould be done ona. clear, moonless night. 
"The presence of a bright moon spoils eve 
thing when you're looking for faint objects 
with Bld las. 

‘While on the subject of nebulae, we must 
rmention the two grandest of all, although 
You must wait unt neat autumn and winter 
Xetore you cam observe them. 

‘The rst isin the consteliation of An- 


romeda. The little map, Inset in one of the 
illustrations accompanying this article, ahows 
how to find it next November by a line from 
tar through the W of Casso 
photograph of the nebula in 


the’ 


its edges does not reveal its real size. It is 
actually about "seven moon-breadths long 
‘and more than three wide 
"The only other nebula that compares with 
its the Great Nebula in Orion. This also 
‘an be found with the naked eye. Look for 
itnest winter as the second of the three stars 
in the Sword of Orion, which hangs di- 
rectly southward from his famous belt. 
‘We have left until the last the object you 
right think would have been the first of all 
to attract our glass, the moon. It was the 
first of the heavenly bodies upon which Gall. 
leo turned his new telescope. He discovered 
that instead of having a stooth, easy sr 
fe, as everybody had supposed, the moon 
hhad high mountains and deep valleys. These 
are still the objects of unceasing study by 
the astronomers of today. Do not make the 
mistake of pointing your opera or field 2 
at the moon when it is full. and round, or 
inted. Choose rather a 


Set ugha. flee Thine ty called the tere 
‘minator. It is at this sunrise line on the moon 
that its mountains and craters appear most 


plainly. 
TBE tet ay to gees the moon with 
Sto besin ‘when out 
satelite fa crtscent in the west after sun- 
fet, and look at it every few evenings as the 
terminator advances acros the surface. If 
ieee ie eine car fa 
tues of the moon’ geography, as they 
the fine between’ dank 


SEEING STARLAND WITH AN OPERA GLASS 


tree little maps reproduced show a few of 
the moon's thousands of features that have 
received names, Its surface has been mapped 
‘and named even more thoroughly” than has 
that of the earth. 

Tn choosing a glass, remember that most 
seood field glasses bend in the middle. In 
‘other words, it is possible to adjust the dis- 
tance between their eye lenses so that the 
field, as seen with both eyes, is circular. Few 
‘opera lasses have this means of adjustment, 
‘and sometimes, when the distance between 
the lenses docs not fit your eves, the two 
fields overlap, or fail to coincide, in a way 
tat is both annoying and tiring. Any glass 
or ‘a colored ring around objects i 
‘unfit for use, 


1 YU vn ft yu 
Pec porns ie 
‘can determine it easily. Simply focus ‘the 
Suse 
i oes craae 
eae eee 
ae cece te 
Sree ee aia 
Space sere 
‘magnifying power. 
eens vor 
ee eee 
ees ty 4 
Soret 
aoe Renee ee 
tena 
eae 
nr 


THE, prise, oh $9, ohered Jor the bet 
photseraph of Mar tals made oecordin 
{0 the directions given by Mr. Fohnion in hs 
gp Yor py har been irdeto John 
F.-Cutningham, Conneaut, Ohi, 

“Siar ‘rat photos, submitted by the fole 
desing, have foven found worthy of honor. 
able mention: 

Wiliam J” Cahill, Woburn, Mass 1. C, G. 
Cooper, Staten Island, N, ¥.3 Jack Davies, 
Syracuie, N." ¥.:"'Warren “a.” Donaldson, 
Puuburgh, Pa 
Ontario, Canada; Walter R. Hobbs, Jry 

lumbus, Ohio; Russell” Leitla, 

Mich," Philip B. Mensfeld, Bu 
Lucile" Portons, Scranton, 
Srovder, Gata, Nebr W. Bead white, 
Plymouth, Ne I. 


ROBOTS THAT ANSWER 
PHONE RENTED OUT 


Ronors that antwer the ‘phone are now 
rented out to subscribers in Vienna, Austra, 
‘When the subscriber has to eave his home or 
ofice for any length of time, he sets the ap~ 
paratus to indicate the hour at which he will 
Feturn. All callsare automatically taken by the 
devi, which inate by sl cokes Of & ROME 
‘when the owner of the telephone will be back 
Sed ane reached y the ean party nad 

ition, the apparatus keeps a record of all 
the calls received. 


SAWDUST CLEANS FURS 


Ceraxrse furs with sawdust is an innova- 
tion tried out with success by furriers in New 
Zealand. They report that white pine sawdust 
igs valdable aid in dressing and cleaning furs. 
American fur-cleaning establishments are 
‘now testing the unusual idea, 


‘Norman Green, Hamilton, 
Cot 
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OIL FIELDS FOUND BY MODERN MARVELS 


(Continved 


cement has been set, where the fluid level 
is, and possibly, if there are any oll sands 
that in other days were overlooked. 

"This. strange electrical stethoscope is but 
‘one ‘of many’ sclentifie eyes that enable coil 
men to peer through two miles of tock, 
Other interesting ‘devices include electrical 
‘cameras that make photographs of the in- 
terior of the hole, pieturing the structure of 
formations; and instruments that release an 
cleetrcal current into a stratum, pick it up 
‘again, and measure its strength’ as it fows 
back 'throuzh the earth, thus analyzing the 
rnature of the formation. 


IRPLANES, too, now aid the geolosst 

In the region of the Guli of Mexico, 
‘occur "many salt domes, where il is held 
ina sort of great inverted tub, containing 
ao a pool of salt-water and a core of solid 
salt, ‘Geologists frequently take to the air, 
Studying: not only’ the topography, but the 
‘olor and appearance of the verdue. 

‘A mottled. color may mean that eas is 
cscaping {rom myriads of intinitesimal leaks 
in'eas and ol formation, Bleaching the sail 
and changing the appearance of the shrub- 
Dery. Sometimes, from the air, may be seen 
A large circular pattern in the'undersrowth, 
shading off so gradually as to be invisible 
fromthe ground, vet {rom the air yielding 
apa ie to iden oi 

In probing for the salt dome, the tempera~ 
ture Bomb is a new aid. 1 consists of a series 
of faible alloy plus, each with dierent 
‘melting point. The lowest one in the scale, 
‘remaining unchanged in the wel, represents 
the highest temperature below round. Since 
itis usually hottest just above the salt plu, 
records of temperate gradients ate wet 
eles, 

‘Another help is the torsion balance—a pair 
fof spring balances, 10 sensitive that. they 
‘measure Wifferences' in the earth's attraction 
fs slight as one part. in a million. When it 
passes over a place whete a heavy formation, 
‘approaches the surface, a change is resistered 
by the instrument, betraying a hidden dome. 

‘Will radium prove a telltale clue to oll? 
One Texas Reologist recommends testing 
cores from wildeat wells for radioactivity. 
Since oll has a strong. absorbing power for 
radium emanations, he suggests that strong 
radioactivity. may indicate the presence of 
nearby oll zones, 

‘Sensitive ‘chemical tests now detect the 
presence of good oil sands in cores that once 
‘would have been regarded as barren. If the 
‘il zone contains heavy oil, the cores are 
dark brown or black, have a. distinctive 
‘odor, and will stain the’ hands when handled. 
In some sands, oil can be detected by. dis- 
solving a little’of the core in ether, chloro 
form, ot carbon tetrachloride, which will 
turn yellow or broven If oll is present. 


1N SOME of the richest fields, inchuding the 

famous Kettleman Hills where the oil 
almost pure gasoline and will run an auto 
mobile without refining, the cores are light 

ray tn ‘color, and have only” faint eas0- 

ine odor. Such cores are treated with ace 
tone, which, If oll be present, turns slightly 
clouds. 

For years the prominent hills forming 
Gato’ Ridge, in California, tempted ‘eeolo~ 
fists, It was in-a country surrounded by oil 
fields. Half a century ago, miners worked 
in the tar outcroppings, mining oil with pick 
and shovel. As the years passed, nine 
fat_wells were drilled, each one a. Tittle 
deeper, as drilling science advanced, but all 
wwere abandoned as dry holes. 

‘Recently, geologists made a further study 
of the resion. A well was started, and from 
the time the drill began to bite through the 


ce at) 


grass roots, cor 
Enifed the con 
Scopes, made test solutions im acetone. 

Down to. 6,200 fect went the bit. Then 
geologists ordered the well plugged back (0 
2.250 feet, and a production test_was made 
Gi owed forth—1,000 bareels a day 
‘Strangely, everyone of the wells drilled in 
past years had passed right through the pro- 

ig formation. Unakded by modern chem- 
the drillers: had ot recognized the for- 
tune’ within their erasp. 

Oil from great pools under the ocean floor 

iy now under study by 
‘Near Ventura, Calif a structure 
lady producing was discovered to 
show a trend toward the ‘ocean. Did. the 
‘choicest part of the fiell life submerzed be= 
heath the sea? 

‘To answer this question, reologists hired 
‘a tug to take them along the bay. Survey 
‘ors on the shore sighted exch position of the 
tug through transits, triansulating Its. loca 
tion and recording i upon a map. Clad in 
ddiver's sults, geologists trod the ocean bot 
tom, inspecting outcroppings of formations. 
A high-presure et cleared. away ‘the sat 
face sand, removing about a hundred square 
feet at eich location and exposing bedrock, 


'TTH him, exch geologist carried a Brun- 
ton compass, consisting of a magnetic 
‘compass and set of spirit levels, and iled with 
Water to prevent bubbles. Placing the back 
‘of the compass azainst the tilted formations, 
they read the dip of each bed by the levels, 
just as if they were on dry land. Recording 
their observations. and. checking them with 
aerial photos, they discovered that the for- 
‘mation actually extended seaward 

‘A-long pier was built out from the shore 
and a well drilled, striking a ood produc- 
ing formation. But geologists were not sat 
isfied. Eager to test the structure farther at 
ea, where their observations indicate the 
best von will be obtained, they are 
ding an island of steel, founded on 

pine ‘deiven into the ocean foot. A 
‘will carry the oil ashore. Preliminary 
showings “indicate that their deductions, 
hated on this strange submarine geological 


Work, are correct. 
their deep-sea 


‘While making studies, 
reologists noted that the Kelp beds seemed 
{o follow the formations, being rooted in the 
sandy portions of the sea-bottom. From this 
fact, they hope in the future to be able 10 
judge oil pouibilities by: study ‘of aerial 
Photos showing the distribution of kelp fields. 


WIRE NETTING GUARDS 
TELEPHONE LINES 


A wmne-xerrixe birdcage, an eighth of a 
tile Tone and twenty-four’ feet wide, now 
Protects telephone lines running pear the 
Columbia River, in Oregon, from flying rock, 
Long-distance wires were bein sheared off by 


RARE BEETLE IS FOUND 
IN TENNESSEE CAVE 


the only other specimens Known to have been 
found being two males which were taken from 
the Egyptian tomb of King Tut-ankh-amen, 


Big 
‘There 
may Commercial 


** Possibilities 
IN LITTLE IDEAS 


ywn ideas may have such pos- 
To benefit from the profits 
ssible, you 

you need 


sibil 
your invention may make 
not only need to invent it 
to patent it. 


FREE BOOk—-1iow to obtain a Patent” 


Book tells you just what is necessary. 


to do and how to doit. Inventors 
praise our service, Established 35 
years. Fees reasonable, Deferred 
Payments if desired, 
MAIL COUPON 

‘TODAY 


MAY BE cosTiy! 
gel ay ate 


LSS 


WHY CANCER 
MAY BE CURED 


‘Constant improvement in. methods 
and faces forthe agro of 
‘ancer have made i¢ possible often 
to recognize the disease in time for 
Successful treatment, and many cases 
Of cancer “unquestionably can. be 
ured: when correctly diagnosed in 
‘the early stages. 
Far fre information and literate 
torte o tle 
NEW YORK CITY CANCER 
‘COMMITTEE 
4 Eat 78th Street 
a resident ode she metzopaian 


Acie ae So oe 


JULY, 1933 


Tricks of Firebugs Exposed by Police Experts 


some cases, they admitted takimz gasoline 
{rom the fire engine to start fires. Frequently, 
thes sid, the motor of the engine would be 
usning and the Bremen would be in theie 
places Waiting for the alarm when it exme int 

Pitt, one of the ace firebuz fizhters of the 
county, trapped one zang recentiy which fad 
Teit'a million-dollar trail of incendiary fires 
from Toronto, Can, (0 Long Island, N, 
Last sear, be obtained convictions Tor more 
than forty firebugs, im one instance pinaine a 
10,000 crime to 4 man thrash obsersin 
thal 2 knot in am unburned fuse bad bea 
tied by a left-handed person, 

Because an incendiary tire usually destroys 
the evidence of the crime, catchinz 3 tore 
Wwiekder is one of the most dificult Jobs 3 de- 
tective has to perform. ‘The ruins are combed 
for the minutest elues. How tiny bits of evi- 
ence may pat a sleuth on the trail of the 
Criminal i illustrated in two recent examples. 


IN A city in the Middle West, man planned 

to uta his house for the’ insurance in a 
‘manner that woul! eave not the slightest tue 
behind "Near the fot of the aia sta, he 
placed burning candle. At the tap of the 
Sirs be led a heavy cardboor hatbox with 
tzasoline. The box extended over the edge of 
the top step so, when the fluid softened the 
pasteboard, the bottom would fall out om that 
Fide and the gasoline would rush down the 
‘airs to, be touche off by the ame of the 
candle, The time required for the pasteboard 
to sotien gave him an opportunity to reach 
place, ot suet 

he fire started as he had planned. But it 

ate its way so. rapidly upward, i€ burned a 
bracing beam and permitted a wall to fall, 
burying the bottom steps before they burned: 
When the aron sleuth examined! ‘the cellar, 
he found the melted paraffin from the candle 
‘ona Tower step. With this chance clue putting 
hhim on the trail, he traced the movement 
the man and obtained his confession. 

‘A few month ago, Serzeant Pitt turned ove 
‘2 brick in the basement of a home gutted by 
A suspicious fire. Under it, he saw the remains 
‘of a small pack of matches, the heads burned 
off and the stub of a ei 
amen them. fine line of 
Side. "The ashes represented a fuse that had 


been strune throuh the matches befare the 
cigarette was inserted amonz them. “Then the 
‘iarette had been lighted, burning slowly ane 
fiving the ficbus time to escape before it 
touched off the matches which, in turn, lighted 
the fase that carried the fie to tinder placed 
ab stratesic points about the Rouse. “The 
hance falling’ of a brick had preserved Usis 
evidence, exposing the plot 


MeSTinectalians fies are tated by means 

‘of tie devices that give the crook time 
to get away’ and ectabish an alibi by being 
Somewhere eke When the fire starts 

‘in one cave, 4 handful of matches was 
fastened around a Tshted cigar by means of 
rubber band. When the tobacco burned 
down ta the tmatch-brads, the lame touched 
fof & pile of papers sprinkled with gasoline. 
In another instance, a stick of chemical was 
placed at the bottom of a large tin caa filled 
trith water, A pin-hole in the bottom of the 
container permitted the water £0 drip gradu- 
ally away, Two days later, when the last of 
the water bad run from the can, the reaction 
‘between the oxygen in the air and the chemical 
caused the latter to burst into flame and 
fgnite a jar of ex 

‘Candles, which bure at the rate of an inch 


flame will reach the tinder at a certain hour 


fof the night. In several incendiary” fires, a 
fuse was threaded through a hole near the 
bottom of a candle to carry the fre to piles 
‘of tinder when the candle burned down alter 
fan elapse of several bours, 
"The most elaborate set-up of this Kind was 
prepared by an easier feb. A quickmatch 
the fastest burning kind, was inserted i 
‘candle and then run from one to another of 
forty-two waxed-paper containers. Each held 
quart of xsline, This sting of containers 
extended throush ev rom the cellar 
to the garret. In addition, the awner pried up 
Soorhoards and stuffed gasoline-soaked rags 
beneath. He inserted a penknife between the 
‘ths in the wall and poured in easoli 
after the fre, a detective found that an over 
oat, discovered beneath eighteen inches of 
water in the basement, still retained. nearly 
Balt pint of gasoline. 


Jud as the first container burst into dame, 
a ‘neishbor drove into his yard. He had 
been delayed by tre trouble in returning from, 
alate show. He saw the fire and telephoned 
‘nan alarm. In less than five minutes, the fire 
engines were at the door pouring water into 
the interior of the dwelling, Under this deluze, 
the flames died out leaving a score of the 
containers intact. Throueh their mute testi= 
mons, the plotter was convicted and. sen 
tenced to prison, 

Sometimes a detective, trailing firebuss, has 
to ket them actually stata fire im onder to 
‘obtain the evidence necessary’ to. put. them 
Ibehind dhe bars. In such cases all the prepara 
tons are made beforehand Yor split-second 
‘work in extinguishing the flames. 

‘A classic example i the manner in whieh 
Brophy wiped oul an arson tiag in Brooklyn 
‘some years azo, To cateh the firebugs redl- 
banded, he let them start a fire in a building 
‘where nine innocent persons were sleeping. 
But, he had all his preparations ready, Chemi- 
‘al extinguishers and 300 feet of inch-and= 
fahall fire hose were secretet ina peddler’s 
Wagon under its Toad uf onions, potatoes, 
‘cabbage, string beans, and cauliflower. Street 
‘leaners in the neighborhood were crack fire= 
fighters in. diszuise and other members of Uhe 
Bre department were hidden away in nearby 
runing. 

Brophy) was watching a window en the 
upper Boor where he knew the wang. Was at 
work. There was a pull of sinoke, A moment 
ier, two fuss ashe ut of the oot 

of the building. ‘Brophy, with a right 
to the jaw, knocked one out while a fireman 
sailed the other in a fying tackle, 
VEGETABLES poured into the street a the 

joe andl extinguubhers were deagied {rom 
the wagon. feverish few minutes followed. 
But when they were over, the blaze was tut, 
the residents of the house were sale, and the 
Brvoners weve on thir way 0 and, ter, 
Xo ifteea ‘years in Sing Sing, 

‘The motives for arvn, outside of the urge 
that drives on the unbalanced pyromaniac, 
T was told, are fraud, revenge, and an effort 
to cover up a murder oF other erime by de 
troving the evilence. Fites for Tratid tar 
foutnumber the others 


Plant Growth and Yield Speeded in Midget Gardens 


creasing the number of hours of light a 
Blan receives each day, Thus, rashes have 

"prevented from going to seed when 
spring ives way to summer, and bave been 
Kept in an edible condition for over a year. 
‘These light-elfect studies may lead to pro‘ 
able means of growing. out-of-seasom fruits 
land vezetables—which is but another form 
‘of concentrated of accelerated gardening. 


LTHOUGH not gazdening in a, strict 
Sense, a method of injecting ew life n= 
to old orchards, described by the late Luc 
ther Burbank, makes it possible to ave years 
of time in growing things or mooey. Bure 
tank pointed out several cases where a fruit 
ower parca an ol, F-down orehind 
{or almost nothing, and ‘then cleaned! 
by. pruning tees, removing underbrush, cal- 
tivating the around around the tees, aking 
fertilizer, growing clover or some other bene= 
‘cial crop around Urees for eventual plow. 
fag under, an Bally hy erating new sock 
‘on eld Hees. 

"A-mietiod of hastening the ripening of fruit 
tas been used by large growers apd ‘whole- 
salers for some time, and i rapidly enining 
in popularity. "This & the treating of nearly~ 
ripe fruit with ethylene gos. ‘The process x8 


96 
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be adopted by: the small-time gardener who 

dies erly "eacables and et oF ho 

is crop 

est of equipment for 
‘ow 


nies, now being revived, 
was developed by Chinese and Arabs centuries 
azo, Not many years back, growers of oranges 
land ther products were uainz kerosene lamps 
and lanterns to speed the ripening of fruit. 
Later it was found that the active azeat in 
Kerosene fumes was ethylene, a hydrocarbon 
that is found in ihuminating gas. Today, bot- 
ted ethylene is used 

‘Gasced (rut is, in many cases, superior to 
tree-ripened products. It often has a better 
color, is sweeter, better flavored, and it can 
be produced mace quickly. Green fruit can 
be Shipped areat distances without bruising, 
‘and then ripened to mect market requltements 
at the point of consumption. 


tesco int a romn s achlow comer 
tens oe part 0100 ofa, that here se 
noon Tat tak el tebe Bap cok 
Sin not dropped. and be open ir can sey 
iiplced maf, Cami the tn ke 


into the ripening room just Yong enoueh to 
tekase the requred amount ofan ‘Tven it 
removed "A-few minis Sater afte the 
zu has ifsed through the Toon, nm open 
ftme wil not cause tm explosion” ‘There ie 
‘ole on breathing. The best fraitripening 
ncentraton of etiene ea sone to 100, 
{takes a thee perent concentration, or he 
thes a mich, to make an explosive Masts, 


FRUITS go vegeta hat ave een spe 
eed in large lots by the gas Schule toma 
toes, baninat of all Kinds, pineapples, celery, 
ESinfaloupes, limes, lemon, oranges, and 
fapeltat. Promising results have been ob 
icine wit peat ates jus, manage, 
ey allisator pears, pomegranates, apples, 
rome money papayas, plimy, chayotey, 
card tone, hub, endive chicory, and 
plantains. 
‘Unfavorable results were obtained with as- 
paras, cauliflower, watermelons, and other 
‘that have thick rinds and contain 
tle hydrocarbonate reserees, Euislene also 
hnas been susuested for fruits and vegetables 
from” which tanzins, chlorophyll, organic 
cide, and-ather bitter substances are tobe 
emoved. The fas can be used in converting 
arch in fruits into sugar. 
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THEN A BIG IDEA HIT HIM — Sse 


you Maver acteo 


=) . 
Fa.ovon soMmeruine 
‘THe way 


A WEEK LATER 


wouLon'r miss tev 
[TANG REWER HAD 
ANOTHER Soup. 
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WOW ABOUT GOING. SOMEWNERE TONIGHT 
FOR A LITTLE DANCING, MARY LOU? O8 15 


W100 wor? 


Tones ve “tired” skins 


7 abland, rea later well 
‘nto the face, chen rinse. Ie deap= 
cleaner pores of clogged im- 
purities chat dull the skia 

Clears and freshens complex- 
ions to new healthy radiance. 


Words that Lifebuoy gives extra protection. 


iD 


A REAL SHAVING TREAT —a-@— 


7 i ren Sone ce 
IS erm eh (ean) 
wcnts SOFT 


1 WSERS COMING OFF AND AY 


a) [8 as Te) Cease ae 
FACE NEVER FELT $0 6000! y 
one hav 


com an Empty Kennel! 


HERE'S 
WHAT HE SAW 


THE MAGICIAN 
ERECTED A 
KENNEL ON SMALL 
PLATFORM SHOW. 
ING THE AUDI 
ENCE EVERY 
SECTION OF THE 
DOG HOUSE AS 
HE INSTALLED IT, 
MAGICIAN 
WHISTLED AND 
‘OUT POPPED A 
Dos. 


THE DOG WAS 
INSIDE THE 
PLATFORM 
ALL THE TIME, 
wwen tHe 
KENNEL 15 euiLT 
THE MAGICIAN 
PuUs a caTCH 
IW THE 
FLOOR 
AND THE poo 
Jumes 


iF ABOUT YOUR 
REAL THROAT- 


MORE ExPensive 
‘TOBACCOS. HAVE 
LA camer 


ATS Mong FUN 
a) know 
fon te MO 


brand. Try 
Camels and learn 
what costlier tobac- 


cos mean in making 


